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SPACE SHUTTLE THIN SKIN HEAT TRANSFER TESTS OF SIMULATED LARGE

SCALE PROTUBERANCES AND HALF SCALE TILE ON FLAT PLATE

MODEL 58-0TS IN THE NASA AMES RESEARCH CENTER 3.5-FOOT

HYPERSONIC WIND TUNNEL (IH51C)

by

J. W. Foust

STS Aerosclences

Rockwell International, Space Systems Group

ABSTRACT

Test IHblC was conducted in the NASA-Ames Research Center 3.5-foot

Hypersonic Wind Tunnel to determine aerodynamic heating on and in the

vicinity of various geometrically shaped protuberances and to determine

aerodynanic heating on simulated Space Shuttle Thermal Protection System

(TPS) tile. The protuberances and tile were installed in a flat plate

carrier assembly which could accommodate various inserts to: i)

generate shock waves which intersect on or near the protuberances;

2) alter the boundary layer environment, laminar or turbulent, near

the protuberances; and 3) vary gap, step height, edge radii, flow

orientation, and longitudinal location of the tile.

Space Shuttle ascent and reentry flight were simulated by a hypersonic

flow environment at Mach number 5.3. The protuberance portion of the

test simulated Reynolds numbers of 1.0 x 106 and 5.0 x 10 6 per foot at

iii
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a total temperature of 1300°R. The tile portion encompassed a simulated

Reynolds number range of 0.6 x 106 to 2.4 x 106 per foot at a total tem-

perature of 2000°R; with Reynolds number of 0.6 x 106 per foot, the

predominant flow condition.

All objectives of test IH51C were fulfilled. The test was divided into

two distinct parts, protuberance and tile, and identified by separate

facility project test numbers. Protuberance test 3.5-241 consisted of

168 tunnel entries required to obtain 154 productive test runs in 360

occupancy hours. The 154 productive runs included 12 "control" runs

added to evaluate boundary layer transition effects on a smooth flat

plate for the tile portion of test IHSIC. Tile test 3.5-242 consisted

of 75 tunnel entries to obtain 72 productive test runs in 192 occupancy

hours.

The model configuration, instrumentation, test facility, test procedures,

and data reduction are described in this report.

Tabulated aerodynamic heating data are presented in an Appendix.
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NOMENCLATURE

Tunnel Parameters

SYMBOL MNEMONIC DEFINITION

H t

M_

Pt

P=

q=

Re=/ft

Re_,£

T t

T_

V

V=

P

P=

HT

LENGTH

MACH

PT

PINF

Q(PSI)

RN/FT

REL

TT or

T NOM

TINF

VINF

RHO

freestream total enthalpy, BTU/Ibm

model reference length, ft.

freestream Mach number

freestream total pressure, psia

freestream static pressure, psi

dynamic pressure, psi

freestream Reynolds number, I/ft

freestream Reynolds number based on model

reference length

freestream total temperature, OR

freestream static temperature, OR

velocity, ft/sec

freestream velocity, ft/sec

ib-sec

freestream viscosity of air, ft2

density of air, slugs/Ft 3

freestream density of air, slugs/ft 3

Data Parameters

intercept of the least-squares straight line

curve fit

model material skin thickness, in.

specific heat of model skin material,
BTU

ibm-°R



NOMENCLATURE (Continued)

Data Parameters

SYMBOL MNEMONIC DEFINITION

Co,Cl,C2

C_,

aw

Cp

Haw

 i/Bt

HT

hi

hs

h u

CHAN

D/S

HAW

HW/HT

HEIGHT

HW

HI

HREF

HU

constants of curve fit for C over model

wall temperature range

parameter defined by Equation 7

specific heat of air stream (perfect

gas value), BTU/Ibm-°R

data acquisition channel number

dataset

adiabatic wall enthalpy, BTU/Ibm

enthalpy based on model wall temperature,

BTU/Ibm

enthalpy based on model wall temperature

for a given thermocouple location at

initial time, BTU/Ibm

ratio of model initial to freestream

total enthalpy

height of protuberance above flat plate

heat transfer coefficient at model wall

for a given thermocouple location,

BTU

'ftZ_sec-OR

heat transfer coefficient with inter-

ference flow

stagnation point heat transfer coefficient

for a reference sphere by Fay-Riddell

theory, BTU/ft2-sec-°R

heat transfer coefficient in

undisturbed flow



NOMENCLATURE (Continued)

SYMBOL MNEMON IC DEF IN ITI ON

h/hs (x. xxx]

m

s

• 4/4s

R s

st (x.xxx)

Taw

Za_

H/HREF

POS

QDOT

Q

QREF

RADIUS

RAY

RS

ST (x.xxx)

ratio of model heat transfer coefficient

to the stagnation point heat transfer

coefficient for Haw/Ht _ 0.873, 0.900,

0.907

slope of the least-squares straight line

curve fit

position (station) of insert centerline
in carrier

heat transfer rate at model wall,

BTU/ft2-sec

heat transfer rate at model wall for a

given thermocouple location at initial

time, BTU/ft2-sec

stagnation point heat transfer rate for

a reference sphere at initial time,

BTU/ft2-sec

ratio of model initial to stagnation

point heat transfer rate

distance along ray from insert centerline

to thermocouple

a radian along which thermocouples are

arrayed

reference sphere radius at model scale

equivalent to l.O-foot for a full scale

vehicle, ft.

Stanton number based on freestream flow

conditions and model heat transfer

coefficient for Haw/Ht = 0.873, 0.907

adiabatic wall temperature, OR

parameter defined by Equation 6
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NOMENCLATURE(Concluded)

k

.°

SYMBOL MN_140NIC DEFINITION
, , ,, , , , ,, ,

t

ti

W

X

Y

Z

0

Subscripts

aw

i

PG

S

t

u

w

TW

TIC

TIME

THETA

model wall temperature, OR

model wall temperature for a given thermo-

couple location at initial time, OR

thermocouple number

time, seconds

initial time (before model insertion into

flow) extrapolated from f(Tw) versus time,

seconds

density of model skin material, ibm/ft

longitudinal distance

lateral distance

vertical distance

angular measurement from longitudinal

axis to ray (see Figure 2)

adiabatic wall conditions

initial value before model insertion into

the tunnel flow; or interference flow

condition

calorically and thermally perfect gas

reference sphere

freestream total condition

interference free flow condition

model wall condition

freestream condition
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INTRODUCTION

During a typical Space Shuttle mission, unique aerodynamic heating environ-

ments will be encountered along both ascent and re-entry flight trajectories.

Two such environments are created by the various protuberances which are

prevalent on the orbiter, external tank, and solid rocket boosters and by

the thermal protection system (TPS) tile which cover the orbiter. To

assist the design of these protuberances and tile and to more fully under-

stand the local heating environment, experimental results must be obtained

at simulated flight trajectory conditions.

This investigation, Test IH51C, was undertaken to measure aerodynamic heat-

ing by thin skin heat transfer techniques, on various protuberances, in

the vicinity of other protuberances, and on simulated TPS tile. The pro-

tuberances were mounted on a flat plate in laminar and turbulent boundary

layers and in the presence of a simulated shock wave. The tile were mounted

on the same flat plate with provisions to vary gap, step height, edge radii,

flow orientation, and longitudinal position. One hundred forty-three (143)

protuberance runs were obtained at Mach number 5.3 with Reynolds number

either l.OxlO 6 or 5.0xlO 6 per foot. Seventy-two (72) tile runs were obtained

at Mach number 5.3 with Reynolds number varying from 0.6x106 to 2.4xi06 per

foot.

Results of the investigation are presented in this report.
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CONFIGURATIONS INVESTIGATED

General

The wind tunnel model used for Test IH51C was designated Model 58-0TS.

It consisted of a 27-inch wide by 60-1nch long flat plate carrier

mounted on a sting which was attached to the facility model insert

mechanism. The basic carrier was divided into the following sections:

Longitudinal station 0.0 to 12.0 - Leading edge.

Longitudinal station 12.0 to 54.0 - Cavity for mounting

inserts, protuberances, spacers, shock generator, and

tile turntable.

Longitudinal station 54.0 to 60.0 - Cavity for housing

instrumentation wiring and connectors.

Spaces were available to position the leading edge of the protuberances

at longitudinal station 24.0 or 42.0 and to position the center of the

tile turntable at longitudinal stations 24.0, 30.0, 36.0, or 42.0.

A profile of the basic carrier showing protuberances mounted in the

aft position and a plan view of the basic carrier showing the tile

turntable installed in the forward position are shown in Figure I.

Transition strips to trip the boundary layer were located three inches

aft of the leading edge for part of the protuberance runs. The strips,

which transversed the width of the flat plate, consisted of 0.020-inch

diameter steel balls spot welded to a 0.O05-inch thick strip of

stainless steel at aspaclng of 0.080 inch centerline to centerline.

13



Inserts and Protuberances

Two instrumented inserts were used in the flat plate to mount protu-

berances. Both inserts, Insert X and Insert XIII, were constructed of

17-4 PH stainless steel and are shown graphically in Figure 2. Insert X

has 90 chromel-constantan thermocouples with a nominal skin thickness at

each location of 0.030 inch. Insert XIII has 55 or 56 chromel-constantan

thermocouples, depending on whether the 5.l-inch diameter -7 or -9 center

plug was used, with a nominal skin thickness at each location of 0.030

inch.

Insert X was used with the following protuberances:

• 4.0--Inch diameter non-instrumented right circular cylinder

• 8.0-inch diameter non-instrumented right circular cylinder

• Two dimensional rectangle, instrumented

• Three dimensional rectangle, non-lnstrumented

Insert XIII was used with the following protuberances:

With the SS-H01923-7 center plug installed,

• .025-1nch dlamter non-instrumented right circular cylinder

• .05-1nch diameter instrumented right circular cylinder

• 1.00-1nch diameter instrumented right circular cylinder

• 2.00-inch diameter instrumented right circular cylinder

14



With the SS-H01923-9 center plug installed,

• 1.00-inch diameter instrumented forward swept cylinder

Each protuberance in these categories is listed in Table III according

to size.

Figure 3 details the thermocouple locations for the instrumented protu-

berances. Photographs of selected protuberance installations can be

seen in Figure 6.

Shock Wave Generator

A shock wave generator, shown in Figure-_d, was Used during-the protu- ....

berance portion of the test to position shock wave intersections at or

near the protuberances. It consisted of a wedge mounted above the flat

plate surface. The wedge spanned the width of the flat plate. It was

supported by brackets which could be interchanged to vary pitch and yaw

(pitch = 5° or I0°, yaw = 0 or 3o). The reference position of the shock

generator tip ahead of the protuberance leading edge was 8.88 inches.

The shock generator tip could be moved forward of this reference posi-

tion 1/2 inch and 2.0 inches.

Turntable and Tile

The tile turntable was a 22-inch diameter cylindrical section which

could be oriented at zero or ±22.5 ° to the flow at several longitudinal

positions on the carrier, as given earlier, iThesentestsutiilzed only .....

15



the most forward (station 24) and most aft (station 42) locations for

the turntable center. The turntable was composed of three types of

half-scale tiles: Type I, Type II, and Type III. All tiles were 17-4

PH stainless steel with instrumented locations 0.015-inch thick. Outer

surfaces had a 30-microinch finish while inner surfaces had a 60-

microinch finish.

There was one Type I tile location at the center of the turntable. The

tile had two intersecting edges of 0.015-inch radii and two intersecting

edges of 0.045-inch radii. It was removable to provide for gap variances

of 0.030-inch or 0.060-inch and to provide shims for step height changes.

The tile was instrumented with 120 chromel-constantan thermocouples as

shown in Figure 4.

There were seven Type II tiles. Five of the tiles were constructed

identically with two intersecting edges of 0.015-inch radii and two

intersecting edges of 0.045-inch radii. The remaining two Type II tiles

had either 0.015-inch radius or 0.045 inch radius on all four edges.

The five identical tiles and one of the remaining tiles surrounded the

Type I tile on the turntable. Type II tiles were removable to provide

for gap variances of 0.030-inch or 0.060-inch and to provide shims for

step height variances. Each Type II tile was instrumented with one

chromel-constantan thermocouple at its center.

16
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Nine Type III tiles were located upstream of the Type I and Type II

tiles on the turntable. Type III tiles were immovable with 0.030-inch

edge radius on all four sides and a 0.030-1nch constant gap. Each

Type III tile was instrumented w_th one chromel-constantan thermocouple

at its center.

Only three tiles experienced step height changes. All others remained

flush with the turntable surface. The three were: the Type I tile,

the Type II tile (thermocouple number 1243) and the Type II tile

(thermocouple number 1342 when installed). Shims with thickness of

0.005, 0.010, 0.015, 0.020, 0.030, 0.040, 0.050, 0.060, and 0.120 inch

were available. However, only step heights of 0.005, 0.010, 0.015,

0.025, 0.050, and 0. i00 inch were used.

There were four basic tile configurations used during the tile portion of

!

....................t-he rest progr-_Lm_---_e four-configurations w_-_-_ti-_-_ edge radii
-!

and tile orientation and are shown in Figure 5.

Model Dimensional Data

Model scale dimensional data for the protuberances and tile are presented

in Table III.

A more complete description of the model, including model drawings, can

be found in Reference i.

17



INSTRUMENTATION

Inserts

Ninety (90) chromel-constantan thermocouples were located on Insert X.

The locations are shown in Figure 2a and listed in Table IV according

to ray and radial distance from the center or according to X and Y co-

ordinators. Thermocouple connector plug number and skin thickness at

each location are also listed in the table.

Fifty-five (55) or fifty-six (56) chromel-constantan thermocouples

were located on Insert Xlll depending on whether the -7 or -9 center

plug was used. Insert XIII was instrumented similar to Insert X except

that the three spanwlse rows of i0 thermocouples each were deleted.

The basic difference between the -9 center plug, used with the forward

swept cylindrical protuberance, and the -7 center plug, used with the

rightcircular cylindrical protuberances, was thermocouple 495 which

was on the -9 center plug. Thermocouple locations on Insert XIII with

the -7 center plug are shown on Figure 25. Thermocouple locations on

Insert XIII with the -9 center plug are shown on Figure 2c. Insert XIII

thermocouple locations are listed in Table V according to ray and radial

distance from the center along with connector plug number and skin

thickness at each location.

Protuberances

Right circular cylindrical protuberances of 0.5 inch to 2.00 inches

diameter were instrumented with various numbers of chromel-constantan

18
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thermocouples. Thermocouple locations are shown on Figure 3a and listed in

Table VI. Skin thickness at each location is also listed in Table VI.

The forward swept cylindrical protuberance was instrumented with I0

chromel-constantan thermocouples. Locations are shown on Figure 3b and

listed in Table VII along with skin thickness at each location.

Two-dimensional rectangular protuberances were instrumented with 3 to

8 chromel-constantan thermocouples depending on their height. Locations

are also shown on Figure 3b and listed in Table VII along with skin

thickness at each location.

Three-dimensional rectangular protuberances were not instrumented.

As noted in Table III, some of the cylindrical protuberances were used

at more than one height setting. Therefore, all thermocouples on these

protuberances were not above the flat plate surface for each configura-

tion. Table VIII lists the valid thermocouples on the cylindrical pro-

tuberances for each height.

Tile

The entire tile simulation array on the turntable was instrumented with

135 chromel-constantan thermocouples. The Type I tile had 120 thermo-

couples located as shown on Figure 4, and the Type II and Type III tiles

each had one thermocouple at its center as shown on Figure 5. Type I

tile thermocouple locations are listed in Table IX. Type II and Type

III thermocouple locations are listed in Table X. Skin thickness at

each thermocouple location is also listed in the tables. The 120 ther-

mocouples on the Type I tile were divided equally on opposite quadrants

19



TEST FACILITY DESCRIPTION

The NASA-Ames 3.5-Foot Hypersonic Wind Tunnel is a closed-clrcuit

hlowdown-type tunnel capable of operating at nominal Math numbers of 5,

7, and i0 at pressures to 1800 psia and temperatures to 3400°R for run

times to four minutes. The major components of the facility include a

gas storage system where the test gas is stored at 3000 psi, a stor-

age heater filled with aluminum-oxide pebbles capable of heating the

test gas to 3400°R, axisymmetric contoured nozzles with exit diameters

of 42 inches for generating the desired Mach number, and a 900,000 ft 3

vacuum storage system which operates to pressures of 0.3 psia. The test

section itself is an open-jet type enclosed within a chamber approxi-

mately 12-feet in diameter and 40-feet in length, arranged transversally

to the flow direction.

A model support system is provided that can pitch models through an

angle-of-attack range of -20 to +18 degrees, in a vertical plane, about

a fixed point of rotation on the tunnel centerline. This rotation point

is adjustable from i to 5 feet from the nozzle exit plane. The model

normally is out of the test stream (strut centerline 37 inches from

tunnel centerline) until the tunnel test conditions are established after

which it is inserted. Imsertion time is adjustable to as little as i/2

second and models may be inserted at any strut angle.

A high-speed, analog-to-digital data acquisition system is used to

record test data on magnetic tape. The present system is equipped to
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plug. This small bare wire had to be bent radically at times to insert

the pins into the plug. Once bent, the wire became very brittle and

would not tolerate frequent movement or handling which resulted in

excessive breakage. As the wires broke during the test progression,

the solution was to splice a short piece (_ 8 inches long) of 30-gauge

wire on to the end of the 34-gauge wire. The larger 30-gauge wire,

then connected to the thermocouple plug, was better suited for the

bending required at the thermocouple connector plug.
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of the tile. Thermocouples 1101-1160, adjacent to the 0.015-inch radius

edges, were a mirror image of thermocouples 1161-1220, adjacent to the

-b.d45L-inCh radius edges.

Thermocouple Description

A thermocouple was formed at each thin skin location by spot welding

the two dissimilar metal wires 0.030 inch apart to the inner surface.

Thermocouple wire used for this test program was a single shielded

cable containing constantan wire of negative polarity at the center

separated from chromel wire of positive polarity on the outside. Ther-

mocouple wire size was 30 gauge except for the Type I tile which was

34 gauge.

Thermocouple wires terminated in connector plugs at the rear of the

basic insert carrier (Station 54.0 to Station 60.0) to facilitate in-

sert, protuberance, and tile changes. Each plug accommodated up to

fifteen thermocouples wired sequentially with the chromel and constantan

wires side by side. A permanent wire harness of 75 thermocouple cables

(5 connector plugs) extended from the rear of the basic insert carrier

through the sting to a 150°F reference junction box at one end of the

test chamber to link up the model instrumentation with the facility data

acquisition system. Table XI shows the thermocouples assigned to each

connector plug.

The small 34-gauge thermocouple wire on the Type I tile presented a

chromic problem during the tile portion of the test program. In order

to connect to the thermocouple plug, pins were crimped onto a very short

piece of bare wire at the end of the cable and then inserted into the
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measure and record the outputs from 80 transducers in addition to 20

channels of tunnel parameters.
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TEST PROCEDURES

Installation

The SS-HO0152 flat plate basic insert carrier was installed on the

NASA/ARC AI3684-DI5 sting assembly which was attached to the 3.5 foot

Hypersonic Wind Tunnel sting support injection system. When injected,

the sting positioned the axial centerline of the carrier on tunnel

centerline at zero degrees pitch, Faw, and roll. These angles did not

vary during the test program.

Thermocouple leads were routed internally in the carrier to the aft

end (Station 54.0 to Station 60.0) where the connector plugs were

housed. At this point, the various insert, protuberance, and tile

leads connected to a permanent wire harness which was routed through

the sting to a 150 ° reference junction terminal box at one end of the

test chamber. The wire harness consisted of 75-30 gauge chromel-

constantan thermocouple cables, each 40 feet long. At each end of the

wire harness were 5 Cannon DCC-37F connectors with 15 thermocouple

cables per connector.

Figure 6 shows several installations of Model 58-0TS in the NASA-ARC

3.5 foot HWT. Figures 6a thru 6d are protuberance installations while

Figures 6e and 6f are tile installations.

Operating Procedure

The IH51C test program was divided into two distinct parts and given

separate facility test identification numbers. The protuberance portion
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of the program, designated Test 3.5-241 by the facility, was completed

first. It was immediately followed by the tile portion, designated

Test _3_5-242 by the facility.

Nominal tunnel operating conditions required to complete the Test

IHSIC run schedule are presented in Table I. The actual test run

schedules are presented in Table II.

Preparation of the model for each run involved installation of the

correct model configuration followed by checkout of the thermocouple

instrumentation. Model configuration changes involving thermocouple

connector plug patching usually required a thermocouple continuity

check where heat was applied at the thermocouple location to monitor

response on the correct data acquisition channel. It was customary,

if possible, to schedule changes of this type after the daytime running

shift for efficient use of test time. Model configuration changes not

involving thermocouple connector plug patching would require only a

quick scan of each data acquisition channel to insure continuity to the

thermocouple. Thermocouple repair was scheduled after the daytime running

shift.

After the model configuration was set, the run was mostly dependent on

when the tunnel reservoir reached the desired pressure level and when

the tunnel pebble bed heater reached the desired temperature level.

Forty-five minutes minimum was required between runs, usually to replen-

ish the pressure reservoir; the interim run was usually longer due to

model changes. Without problems, the approximate run rate was 6 runs

per day. Pre-run activity consisted of final adjustment of the Schlieren
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mirrors before closing the tunnel doors and print-out of the thermo-

couple voltage levels to assess readiness of the data acquisition

system. Oncethe pre-run preparations were complete, the tunnel was

started, the modelwas injected into the tunnel flow for slightly more

than one second, and the tunnel was shut down. The model injection

sequencewasmonitored on a direct writing oscillograph. After the

run, the freestream total temperature was computedto insure proper

test conditions.

Amplifier gain settings did rot vary appreciably during the test. At

the start, all gain levels were set at 40mV. To alleviate data scatter,

all gain levels were reduced to 10mVbeginning with 3.5-241, Run 17 at

which time constant set 500 was changedto constant set 501 (see Data

Acquisition Section). Subsequentgain changesback to 40mVonly

occurred during the protuberance portion of the test whenselected data

channels approachedfull scale at 10mVdue to a high thermocoupleheat-

ing environment. Amplifier gain levels remained at 10mVduring the tile

portion of the test.

OneSchlieren photograph of the basic insert carrier profile was taken

each run while the model was in the tunnel flow on centerline.

The general protuberance run sequencewas based on protuberance size.

All runs withprotuberances of the samecylindrical diameter or cross-

section were grouped together and arranged to vary height, longitudinal

location, Reynolds number, etc., in the most efficient manner.
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The sequence of the tile runs was based on finding the optimum tile gap

and edge radii conditions producing the maximumheating before varying

Reynolds number, flow angle, and longitudinal location. With the Rey-

nolds number = 0.6XI06 per foot, flow angle = 0, and longitudinal loca-

tion = Station 24.0, each edge radii condition, 0.015" and 0.045", was

tested with tile gaps of 0.030 inch and 0.060 inch and with various step

heights for the Type I tile and the Type II tile with thermocouple 1243.

The optimum results were a tile gap of 0.060 inch and edge radii of

0.045 inch. These optimum conditions were used for subsequent runs

(beginning with Run 30) except for Runs 36 and 37 which were special cases

with a 0.030 inch gap. As a reminder, the general tile arrangements as

a function of flow angle and edge radii are shown on Figure 5.

Twelve of the runs (51-62) during the protuberance portion of the test

were control runs utilizing a smooth flat plate to evaluate boundary

layer transition effects for the tile portion of the test.

Data Acquisition

Thermocouple data from the model were recorded on magnetic tape by a

Beckman high-speed, analog-to-digital data acquisition system. A maximum

of 75 thermocouples could be reoorded at one time at a rate of 0.07 sec-

onds per data point from the start of insertion until the end of retrac-

tion. With the model actually on centerline slightly more than one sec-

ond, from 17 to 19 data points were recorded at this rate while on center-

line.

With only 75 thermocouples recorded each run, the numerous model thermo-

couple connector plugs listed in Table XI had to be collated into groups

of five for hookup to the permanent wire harness at the rear of the basic
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insert carrier. As can be seen in the table, not all connector plugs

contained the maximum of 15 thermocouples; therefore, for some model

configurations, less than 75 thermocouples were recorded. Each group

of five connector plugs to he recorded was labeled a constant set and

given a specific number. The collation between constant set number

and connector plug is given in Table XII. Table XIII lists the thermo-

couples in each constant set according to data acquisition channel.

Blank spaces in the table indicate thermocouples which were invalid for

that configuration. One constant set, number 501, was added during the

protuberance portion of the test _o identify a major amplifier gain

change. Constant set 501 was identical to constant set 500 except that

all amplifier gains at 40mV for constant set 500 were changed to lOmV

for constant set 501.
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DATA REDUCTION

Test Conditions

Tunnel stagnation pressure and stagnation temperature measurements

were converted to engineering units of lh/in 2 and OR using the latest

pressure transducer calibration and the appropriate millivolt-tempera-

ture thermocouple curve. The remaining test conditions were derived

from these measurements. In particular, the tunnel freestream unit

Reynolds number was calculated by Equation i.

p_V= llft (I)
Re_

P_

where p® = freestream density

V_ = freestream velocity

_® = freestream viscosity calculated Equation

2, which is Keyes equation for viscosity

(Reference 2)

0.0232XI0-6X T= ½

220 10-9/T_
I+T--_-X

ib-sec (2)

ft 2

where T= = freestream static temperature

Tunnel freestream conditions used in Equations (i) and (2) and tabulated

in the final data were corrected for calorically imperfect, thermally

perfect air. The corrections to the perfect gas relations were taken

from NACA Report 1135 (Reference 3).
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Heat Transfer Data

Heat transfer data were reduced using techniques outlined in Reference

4. Ten frames of data, or 0.70 seconds, were reduced beginning at the

time when the model reached tunnel centerline.

Thermocouple data were reduced using the one-dimensional, thin-wall

equation:

• dTw "Haw _tq = WCb_ = h (Haw - Hw) E hT t _t - ) (3)dt

which neglects heat-conduction losses.

Assuming that W and h are constant and

C = Co + CI Tw+ C2 Tw 2 for all Tw ranges, (4)

the integration of equation (3) for t = ti to t and Tw -- Twi

to Tw yields the linear equation:

"=_ (t - ti) (5)
W_awD

where it is defined that:

, Haw Haw Ht
Taw _= - > (Taw)P G (6)

Cp Ht Cp --

C'aw _ Co + CI Taw' + C2 T_w2 (7)

# specific heat at adiabatic wall temperature.
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The form of equation (5) is f(Tw) = mt + b where m is the slope and b

is the intercept for a straight line if heat-conduction errors are negli-

gible. Thus, deviations from a straight line will indicate heat-conduc-

tion effects.

The slope, m, of f(T w) vs t from equation (5) was computed by a least-

squares, straight-line fit over a finite time interval (0.70) beginning

when the model reached uniform tunnel flow (tunnel centerline). The

value of the heat-transfer coefficient, h, was then determined from:

!

WCawb
h = -- m (8)

Cp

Using this value of h, the heat-transfer rate was evaluated at the

initial time, ti, when the model was isothermal at the initial wall

enthalpy, Ewi.

= qi = h (Haw - Hwi) _ hH t (Haw_- H_i)Ht

where Haw/H t is the same value used to evaluate h.

of q is independent of the value of Haw/H t used for both the h and _

evaluations.

(9)

The resultant value

The reference sphere heating was also evaluated at the initial wall en-

thalpy by the method of Fay and Riddell (Reference 5).

qs = hs (Ht - Hw i) E hs Ht (i.0 ----_) (i0)
H t

The model-to-sphere ratio of heat-transfer coefficients was then deter-

mined from equations (9) and (i0) as
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h _ qi

hs qs
- ]_ x.o - aWl/at

where qi was constant for all values of Haw/H t.

(ii)

To determine h/hs for various values of Haw/H t, the particular value of

Haw/H t was substituted into equation (Ii). h/hs was evaluated for three

different values of Haw/Ht: 0.873, 0.907, and 1.00.

The Stanton number was determined by:

h qi (12)
St ---=

pu pu(Haw - Hwi)

where for free-stream conditions, pu = p= V_.

The Stanton number was evaluated at two different values of Haw/Hi:

0.873 and 0.907.

The derivations of the model heating and reference sphere heating included

the corrections of NACA Report 1135 (Reference 3) for calorically im-

perfect, thermally perfect air.

Material Properties

The instrumented areas of the model were constructed of 17-4 PH stainless

steel. The material thermal properties necessary for thin wall thermo-

couple data reductions were:

Material density: W = 490 Ib/ft 3

Btu

Material specific heat: C = 0.0797 + 5.556XI0 -5 Tw i ibm_OR

Model material skin thicknesses at the specific thermocouple locations

can be found in Table XIII.
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t_SULTSAND DISCUSSION

Test IRblC results consisted of reduced thin skin thermocouple data in

tabulated form. The end result was heat transfer coefficient ratios,

H/HS, for various values of adiabatic recovery factor, Haw/Ht. The

adiabatic recovery factors used for this test were 0.873, 0.907, and

1.00.

Two types of tabulated reduced data were received at the test site.

The first type received, usually two or three days after the run, was

a detailed data listing containing tunnel parameters as a function of

time, heat transfer parameters, and least-squares curve-fit plots to

assess linearity of the thermocouple data. The second type received,

either weekly or at some other convenient point in the test program,

was summary data containing only tunnel header data and heat transfer

parameters. In addition to heat transfer coefficient ratios, the heat

transfer parameter data for each thermocouple consisted of heating

rate ratio, Q/QS, enthalpy ratio, HW/HT, model wall temperature, TW,

heating rate, Q, reference sphere heating rate, QS, and Stanton number,

ST.

The least-squares, straight-line curve fit of the thermocouple data was

a good indicator of the quality of the data. As stated in the data re-

duction section, deviations from a straight line implied that heatcon-

duction was affecting the thermocouple measurement. Scatter in the data

due to a noisy or bad amplifier or due to a thermocouple problem was also

very evident from the least-squares plot. Generally, the thermocouples
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exhibited goodor acceptable linearity. Heat conduction effects and

data scatter were significant in only a few instances. Likewise, ther-

mocoupleproblemswere kept at a minimumby daily repair, although

there were a few thermocouples that were difficult to repair and were

neglected.

Tabulated results of the reduced thin skin thermocouple data are pre-

sented in the Appendix. Selected plots of the heat transfer coeffi-

cient ratio are presented beginning with the first figure in each

section of the plotted data.
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TABLE I.

r'TEST : ]: IH51C

TEST CONDITIONS

DATE : Feb. 1979

MACHNUMBER

Test 3.5-241

5.3

5.3

REYNOLDSNUMBER

(per foot).,

"Pt q_

(poun(Isj_.inch)'

0.5 x 106 82 2.16

80 2.ii1.0 x l0 s

1.0 x 1065.3 165

5.3 5.0 x 106 400

Test 3.5-242

5.3 0.6 x 106 98

5.3 0.8 x 106 132

5.3 1.0 x 10 s 165

5.3 1.2 x 106 195

5.3 2.4 x 106 400

4.35

10.55

2.58

3.48

4.35

5.14

iTAGNATION TEMPERATURE

(degreesFahrenheit)

1540

840

1540

840

1540

1540

1540

1540

10.55 1540

BALANCE UTILIZED:

NF

SF

AF

PM

RM

YM

Not Applicable

CAPACITY: ACCURACY:
COEFFICIENT
TOLERANCE:

COMMENTS: Quoted test conditions are nominal values.
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TABLE II 2 •

DATA REPEAT RUN LIST

Phase A (Protuberance.)

Bad Run

I

ii

12

13

38

116

118

139

149

153

156

159

165

Explanation

Data acquisition problems; Tt high

Data scatter

Data scatter

Data scatter

Shock generator in wrong position, Tt high

Tt low

Tt low

Some T/c's not working

Low Reynolds number

Data acquisition problems

Tt high

Data acquisition problems

Tt high

Rapeat
Run

2

17

18

19

39

124

119

140

162 ,

161

157

160

166

Phase B (Tile)

Bad Run

47

55

Explanation

i

Tunnel flow was exhausted before model was

inserted

Tt low

Tt high; Flow exhausted before model inserted

Repeat
Run

48

56
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TABLE IV.

#4_ Rockwell International
spaceo_s_.

INSERT X THEEMOCOUPLE LOCATIONS

PLUG

N0.

IT

_/c
NO.

_69
470

472
473
474
475
476

_78
479
_8o

48z
_82

483

485
486

_87
_88

_89
490
49z
492
493

495
496
_97
498

499
500
5oz

5oe
503
5o_

505
506

507
508

509

51o
511

512

IT

_T

_T
3T

3T

z (o°)

i

l

I

z (o°)^
7 (z8ov)

(90o)

RADIUS

IN.

ii.OO

9.00
7.00
6.00

5.00
_.00

3.50

3.00
2.50
2.00

1.50
1.00

0.75
0.50

0.25
1.00

3.00
5.00

7.00

9.00
ii .00

9.00
7.00
5.00
A.00

3.OO
2.00

1.00

11.00

9.00
7.00

5.00
_.00

3.00
2.00
1.OO

ii.00

9.00
7.00

5.00
_.00

3.00
2.00

1.00

SKIN

T_CE_ESS____N

0.029
0.028
0.O27
0.027

0.027
0.026

0.0S7
o.027
0.026

o.o26

0.027
O.O2T
0.025
0.025
0.025
0.022
0.026
0.027
o.o28
0.027
0.025
0.026
o.o27
o.o27
o.o28
o.o28
0.027
0.026
0.025
0.026
0.026
0.027
0.o27
o.o28

o.o27
0.027
0.028

0.029
0.025
0.026

0.025

0.025

0.027
0.027
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TABLEIV. - Concluded

..

Rockwell Intemational

513
514
515
516

51T
518
519
52o
52,,
522
523

525
526
5_
528
5_
53O
53t
532
533
53_
535
536
537
5_
539
5k.o
5_"

5_.3

5_5

_7
5_
5_9
5_
551
5_
553
5_
555
5%
557
558

g_

5T
6T

er

PAY
NO,

a (60°)

3 (60 °)
2 (3d)

2 (30o)

Xjm

IN.

2.00

2.00

1.00

1.00!

0.50_

I
I
I
I
I

I

o.5o

Y_

IN.

ii.00

9.00
7.00

5.00
_.O0

3.00
2.00

1.00

ll.O0

9.00
7.00

5.00
_.OO

3.00
2.00
1.00

10.OO

9.00
8.00

7.00
6.00

5.00
5.00

3.00
2.00

1.00
i0.00

9.00
8.00

7.00
6.00

5.00
_.00

3.00
2.00

1.OO
10.00

9.00
8.00

7.00
6.00

5.00
_.00

3.00
2.00

1.00

RADIUS

IN.

SKIN

THICENESS t IN

0.025
0.026

0.026

0.025
o.o25
o.o26

0.025
0.026

o.o2_

0.025
0.026

o.o25
0.026
0.027
o.02T
0.025
0.025
0.028
0.025
o.o24

o.o25

0.025
0.025
0.025
O.02T
0.027
0.024
0.028
0.026

0.025
o.o25
o.o2_
0.028
0.02?

o.o27
o.o26
0.02k
0.029
0.025
0.025
0.025
o.o26

0.025
0.025

0.025
0.025
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TABLE V. INSERT XIII THERMOCOUPLE LOCATIONS

T/C PLUG NO.

T/C INSERT -9 PLUG RAY RADIUS

NO. WITH -7 PLUG ONLY NO. (IN.)

469

470

471

472
473

474

475
476

478

479
480
481

482

483*

485
486

487

488

489
490

491
492

493
494

495"#

xln-i 1 (oo)

4-7 4-9

Xlll-i 7 (180 °)

_p

XIII-3 6 (150 °)

_' 4-9 j'

11. O0

9. O0
7.00

6.00

5.00
4.00

3.50

3.00

2.00

1.50

I. 00

0.75

0.50

0.25

3.00

5.00

7.00

9.00

ii. 00

9.00

7.00

5.00

4.00

3.00

2.00

SKINTHlCK SS (IN.)
INSERT -9 PLUG

WITH-7 PLUG ONLY

.033

.032

.030

.024

.0205

.023

.024

.025

.035

.034

.034

.033

.032

.032

.032

.031

.0305

.031

.031

.032

.0305

.0305

.0305

.031

.027

.025

.0235

.030

.031

.032

.030

497

498
499

500

501

502

503

505

506

507

508

509

510

XIII-3

'r
4-7

XIII-2

XIII-3

4-9

5 (120 °)

:

4 (90 °)

F

ii.00

9.00

7.00

5.00

4.00

3.00

2.00

11.00

9.00

7.00

5.00

4.00

3.00

.025

.025

.0235

.030

.0305

.0325

.0345

.028

.0255

.0255

.0255

.0275

.0315

.031
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TABLE V. - Concluded

T/C
NO.

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

PLUG
INSERT

WITH-7 PLUG

4-7

4-7

XIII-2

,

4-7

4-7

XIII-2

4-7

4-7

NO.

-9 PLUG

ONLY

4-9

4-9

4-9

4-9

4-9

4-9

PAY
NO.

4 (90 °)

3 (60 °)

t

2 (30 °)

RADIUS

(IN.)

2.00

i. O0

ii. O0

9.00

7.00

5.O0

4.00

3.O0

2.00

1.00

11. O0

9.00

7.00

5. O0

4.00

3.00

2.00

1.00

SKIN THICK_SS (IN.)
INSERT

WITH-7 PLUG

.0345

.0325

.023

.027

.022

.0305

.030

.0335

.0345

.0325

.0305

.0295

.030

.0175

.030

.032

.0335

.033

-9 PLUG

ONLY

.032

.0315

.0315

.0315

.031

.0315

* Beginning with Protuberance run i

** On -9 Center Plug only

57



#_ Rockwell International
s_e D_s_

TABLE Vl. RIGHT CIRCULAR CYLINDRICAL P_OTUBERANCE THERMOCOUPLE LOCATIONS

NO.

701

7O2

7O3
7O4

705
706

797
7o8

709
71o
711

712

713
714
715
716

717
718

719
720
721

722

723
72_

725
726

727
728

729

730

731

732

733
734

735
736

737
738

P'JI3 X* Z*

NO. IN. , !N.

5"13

i
1

i
I

L
5-13
5-19

i

,(

5-19

5-25

5-25

5-31

o

I

t
7

.125

.25

.375
0

.125

.25

.50

.75
0

_f5-31

.125

.25

.375

.625
.75
.875

1.00

.:125

.25

.50

.75
1.00
1.125

D ..=,ce, _T IDeZrT..,,-_-

1.25

1.375
1.50

1.75

2.25

2.75
.125
.25

.375

.625

.75

.875
1.00

.125

.95

.375

.50

.75
1.25
1.75

.o321

.o322

.o321

.o323

.o322

.o32h

.oBo5

.o3o5

.o3o5

.o32o

.O318

.0320

.032Z

.o319

.O319

.0321

.0322

.0322

.0322

.o316

.032_

.o290

.o29o

.o288

.0287

.o285

.o285

.o295

.0295

.0302

.o295

.o3oo

.o3oi

R_..Cyl: 1/2 DXI H

I

.o3o1

.o3o2

.o3oo

.o298

.o298 'l

1/2DX 3 H

i:D X ! H

J

*ORIGIN AT PR0_W/BERANCE L.E. C_TERLINE AT BASE
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#_ Rockwell International
Spacem,_o_

TABLE VI. - Concluded

T/c
NO

742

7&3
7bJ_

745
746

747

748
749

75O

751
752

753
754

755
756

757
758

759
76O

761

762

763
764

765
766

767
768

769
77o

771

772

773
774

775
776

777
778

779
78o
781
782

783
784

785
786
787
788

789
79o

*ORIG

5-17

I

PLUG X*

NO IN

5-37 o

'I'

5.1 I

i
i

i

I
!

.125

.25

.50

.75

1.25
'! 1.75

5-9 I 0 I- I " "i_

I

I
I .125

.25

.50

.'/'5
!' 1.25

5"9 1.75

1_ i

5-z7 '/
AT PRO_J_._C E

Z*

IN

.125

.25

.50

.75
z.25

1.75

2.75

3.75
4.75

.125

.25

.375

.50

.625

.75

.875
1.O0

i

I
i

.125

.25

.375

.50

.75
1.00

1.25

1.50
1.75
2.00

I

.125

.25

.50

.75
1.O0

z.25

1.5o

Z.75
2.75

3.75
5.75
7.75

L.E. C_TEI

SKIN

TEIC_rESS _ IN

.o29_

.029&

.0295

.o2_

.02_

.0298

.o2_

.o3o4

.0292

.0309

.o3o8

.o3o8

.o3o9

.o31o

.o31o

.O3lO

.o298

.o3o2

.o3o5

.0308

.0309

.030&

.0298

.0298

.0299

.0299

.0300

.0299

.o299

.o299

.o298

.0339

.o339

.o34o

.o3_5

.o345

.0339

.o3o2

.o3o2

.o3o3

.o3o3

.o3o3

.o3o5

.o3o5

.o3o5

.o3o3

.o300

.0303

.o3z5
[BE AT BASE

D-___CP_PTION

R.z Cyl: I D

I
i

I
2D

I

Rt Cyl: 2])

i
I
I
I

1

X1H

t
t
t

X2H

= 2DXSHI

,f

I
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TABLE VII. FORWARD SWEPT CYLINDRICAL AND TWO-DIMENSIONAL

RECTANGULAR PROTUBERANCE THERMOCOUPLE LOCATIONS

NO.
i

791
792
793
79h
795
796
797
798
799
8oo
801
80"a

8o3
80_

805
806
807

813
814
816
817
818
819
82o
821

835
836
837
838
839
8_0

8_3
8U_

PLU_
NO.

7-43

7-4_
7-_5

7_5
7-_7

_r

7-_7
7-h9

%r

7-h9
7-55

_p

7"55
5"29

i

i

5-29

X*

T?T

• .125
.250
.375
0

.125

.250

.375
0

.125
•250
.375
0

o
-.217
-.433
-.650
-.866

-i.o83

-i.300
-e.165

-3.o31
-_.763
-6.h95

.125

,f
.250

._5o

.375
•500

I

.125

.25o

.375

.6_5

.875

.125

.25o

.500

.750
1.125
1.375
1.625
1.875
.125
.25o

.375

.500

.625

.750

1.250
1.75o
2.750

3.750

EFZ_X

•"_I!C?D"--£SSt E_

.02_

.0300

.0305

.0300

.0303

.0300

.0303

.o3]2

.0305

.029_

.0293

.0_3

.0293
.0288
.02Bl;
.0278

.0257

.ce58

.o31_ -
.0305
.o3o2
.o3o5
.o3o9
.o317
.o315
.o315
.oe93
.0295
•0296
.0_5
.0_8
.0298

.o_5

.o295

.0297

.0296

D_S ?ZFIq._C:;

Rect. Block .125

.25o

• 500 _

"/

1.00

2.00
i

i

I

,/
Swept FwdCyl.

r

*ORIGIN AT PROTUBERANCE L.E. C_TEF_INE AT BASE
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TABLE VIII. VALID THERMOCOUPLES FOR CYLINDRICAL

PROTUBERANCE HEIGHTS

PROTUBE .P_CE DIA.
DIA-

METER HEIGHT

0.25" All Heights

0.50" 1/8"

1/4"1/2"

! I "

3 "

1.00" 1/8"

1/4"

I/2"

i "

.1,

II 5 "

2.00" 1/8"

1/4"

i/2"

1 "

2 "

_r 8 "

4.00" All Heights

8.00"

i.00"

Swept

All Heights

4 "

DRAWING

NO.

SS-H01925

SS-HOI923

SS-H01923
I
i

SS-H01924

r

SS-H01925

SS-H01925

SS-H01924

PART

NO.

-13

i

1

-19

-25

-31

-37

-i

-9

-17

VALID THERMOCOUPLES

Non-lnstruxnented

707-709

706-709

704-709

701-709

710-721

728-731

727-731

725-731

722-731

732-738

742-750

758-763

757-763

755-763

751-763

764-778

779-790

Non-Instrumented

Non-Instrumented

-29 835-844
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TABLE IX. TYPE I THERMOCOUPLE LOCATION

NO.
m

ii01

1102

1103

IIOA

i1o5
11o6

11o7

11o8

11o9

iiio

IIII

1112

II13
iii4

iii5
El6

i_liT
iii8

1119
112o
1121

1122

I_3
112_

1125
1126

1128

1129
1130

n3i

Ii32
n33

ii3_

n35
n36

n37
n38

ii39
Ii_O

iI_I

llk2

11_3

PLUG

NO.

2

2

3

3

X Y

IN. IN.

0.20

I
0.20

o.25

0.25
O. 40

o._
0.,50

I
0.50
o.6o

0.60

0]75

o.75
0.80

0.80
1.00

1.00

0.05
0.I0

o.15
0.20

0.50
0.75
1.00

1.25

1.50
0.05
0.I0

o.15
0.20

o.25

0.30
0.35
o.75
1.00

1.25
o.o5
o.15

o.25

0.35
o._5

0.55
1.00

1.25

1.50

0.05
o.i5

o.25

0.35
o.b,5
0.55
o.65

0.75

0.05

o.15

0.35

0.55
0.75

1.25
1.50

SKIN

THICKNESS

.oi55

.o15o

.oi5o

.oi55

.o15o

.Olh8

.oi5o

.oi5o

.oi5o

.oi55

.0i50

.o15o

.oi5o

.o15o

.Ol_B

.oi_7

.o15o

.oi52

.oi52

.oi55

.oi5o

.oi_8

.oi_7

.oi_7

.oi_7

.o15o

.oi5o

.o15o

.0155

.oi5o

.0148

.oi_8

.o15o

.0150

.oi5o

.o15o

.o155

.o15o

.0150

.o15o

.oi5o

.oi9o

.o15o

t IN
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: /

TABLE LE. - ContinUed

T/C PLUG.
NO. NO.

11_6 5
11_7
1148
11_9
1150

iiSi
1152
ii53
.115_
1155
1156 '
1.157
1158
1159
116o 5
ii6i 6
116_
1163

1165
1166
1167
1168
1169
117o
1171
1172
1173
117_
I175 6
1176 7

11TT

ii78 !
1179
118o

ii8i i
iiS_
1183
iiS_ i

I

1185
1186'
1187
1188

1189

119o 7

x
IN.

Y

IN.
| m i

O.05

o.25
o._5
o.65
0.85
i.o5
i.25
1.50

0.05
0.25
o.65
0.85
1.05
1.25
0.25
o.65
1.05
2.95
2.90
2.85
2.80

2.5o
2.25
2.00

1.75
1.50
2.95
2.90
2.85
2.80

2.75
2.70
2.65
2.25
2.00 :

1.75
2.95
2.85
2.75
2.65
2.55
2._5
2.00

1.75
i.5o
2.95
2.85

1.25

1.25
1.50

F
J

i.50
2.00
I

2.00
2.80

2.80
2.75

2.75
2.60

2.6o
2.50
I

2.50
2._0

2._0
2.25

I
2.25
2.20
2.20

, ii

_SKI_

T_cm_ss, r_

.0152

.O15O

.O150

.oi54

.oi55

.0155

.0155

.oi5o

.0155

.O15_

.o152

.0155

.0155

.o152

.015o

.015o

.0155

.0148

.Oi30

.oii_o

.O145

.oi5o

.oi5o

.0152

.0153

.0i5o

.oi5o

.oi5o

.oi_8

.0i45

.O147

.oi_8

.01_5

.oi_3

.oi47

.oi5o

.oi55

.0148

.Olb,6

.oi_5

.oi_5

.O1_

.O1_

.o152

.oi5o
:o155
.oi_5
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TABLE IX, -Concluded

NO.
I--.?

1191
1192
n9B
119_
1195
n96
1197
1198

1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1220

1211
1212

1213
1214
_215
_216
1217
1218
1219
1220

PLUG¸

NO.
| I ,

8

!

!
i

!

I
l

I

i

I

8
9

9

X

IN.
I

2.75
2.65
2.55
2._5
2.35
2.25
2.95
2.85
2.65
2._5
2.25
1.75
1.5o
2.95
2.75
2.55
2.35

2.15
1.95
Z.75
1.50
2.95
2.75
2.35
2.15
1.95
1.75
2.75
2.35
1.95

Y

IN.
n

2.20

2.20
2.00

2.00
1.75

1.75
I.50

1.50
1.00

I
1.00

SKIN
THICENESS _ IN

.o15o

.o152

.0148

.o1_8

.o148

.o15o

.o155

.ol5o

.o155

.0155

.o15o

.o153

.o15o

.o155

.oz52

.o155

.o155

.o15o

.0150

.o15o
.O150

.o155

.o15o

.o153

.0155

.o152

.o155

.o15o

.o153

.o155
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TABLE X.

TYPE II AND TYPE III TILE THERMOCOUPLE LOCATIONS

T/C
NO.

1241

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1342

PLUG

NO.

1

xlc......_ . YIc____*

.5O

!'

• 50

.5O

.50

SKIN

THICKNESS _ IN

•012

.012

•012

.013

•014

•012

.012

.012

.012

•014

•014

•014

•015

.014

•012

•013

* Thermocouples located in center of tile.
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TABLEXl.

THERMOCOUPLE - CONNECTOR PLUG ASSIGNMENTS

A. Insert X

CONNECTOR PLUG NO.

CONNECTOR PIN NO.

CHROMEL CONSTANTAN

I

2

3

4

5

6

7

8

9

i0

11

12

13

14

15

16

17

18

19

2O

21

22 i
23

24
z5 ii
26 !{
27

28

29

30 it
31 I,

32 11
33 i
34 _!

3s Ji
36 i
37 _

1T

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

2T

521

522

523

524

525

526

527

528

513

514

515

516

517

518

519

3T 4T

520 498

505 497

506 496

507 495

508 494

509 493

510 492

sn I 491
512 490

504 489

503 484

502 485

501 486

500 487

499 488

5T 6T

529 544

530 545

531 546

532 547

533 548

534 549

535, 550

536 551

537 552

538 553

539 554

540 555

541 556

542 557

543 558
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TABLE XI.

THERMOCOUPLE - CONNECTOR PLUG ASSIGNMENTS

B. Insert XIII

CONNECTOR PLUG NO.

CONNECTOR PIN NO.

CHROMEL CONSTANTAN

1 20

2 21

3 22

4 23

24

25

26

27

28

29

30

31_

32

33

34

35

36

37

5

6

7

8

9

i0

Ii

12

13

14

15

16

17

18

19

Xlll-I

469 521

470 522

471 523

472 524

473 525

474 526

475 513

476 514

485 515

486 516

487 517

488 518

505

506

507

5O8

509

510

497

498

499

500

501

502

489

490

491

492

493

494

4-7

478

479

480

481

482

527

528

519

520

511

512

503

483*

4-9

478

479

480

481

482

527

528

519

520

511

512

503

495

483*

........i

*Beginning With Protuberance Run ii
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TABLEXl.

THERMOCOUPLE-CONNECTOR PLUG ASSIGNMENTS

C. Right Circular Cylindrical Protuberances

Connector Plug No.

Connector Pin No.

Chromel Constantan

I 20

2 21

3 22

4 23

5 24

6 25

7 26

8 27

28

29

30

31

32

33

34

35

36

37

9

i0

ii

12

13

14

15

16

17

18

19

5-13 5-19 5-25 5-31 5-37 5-1 5-9 15-17

701 710 722 732 742 751 764 779

702 711 722 733 743 752 765 780

703 712 72_ 734 744[ 753 766 781

704 713 72_ 735 745 754 767 782

705 714 72E 736 746 755 768 783

706 715 72_ 737 747 756 769 784

707 716 72_ 738 748 757 770 785

708 717 72_ 749 758 771 786

709 718 73C 750 759 772 787

719 73] 760 773 788

720 761 774 789

721 762 775 790

763 776

777

778
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TABLEXI.

THERMOCOUPLE-CONNECTOR PLUG ASSIGNMENTS

D. Two-Dimensional Rectangular & Forward Swept Cylindrical Protuberances

I-_-----Two-Dimensional ---_ Cylindrical

Connector Plug No. 7-43 7-45 7-47 7-49 7-55 5-29

Connector Pin No.

Chromel Constantan

1

2

3

4

5

6

7

8

9

I0

Ii

12

13

14

15

16

17

18

19

0

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

I 37

I
4

791

792

793

794

795

796

797

798

799
8O0

8O]

802
803

80z

8O5

806
807

809

813

814

816

817

818

819

820

821

835

836

837

838

839

84O

841

842

843

844

6_



TABLE XI.

THERMOCOUPLE-CONNECTOR PLUG ASSIGNMENTS

E. Type II and Type III Tile

C_nnector Plug Ne.

Connector Pin No.

Chromel Constantan

i

2

3

4

5

6

7

8

9

i0

II

12

13

14

15

16

17

18

19

20

21
22

23

24
25
26

27

28

29
30

31

32

33
34

35
36

37

1242

1242

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1241

1342

1243

1244

1245

1246

1247

1248

1249

1250

1251

1252

1253

1254

1255

1241

1243

1342

1244

1245

1246

1247

1248
1249

1250

1251

1252

1253

1254

1255

i (Con.

Set 830)
!

1245

1246

1253

1104 *

1105 *

1106 *

1107 *

1108 *

1117 *

1118 *

1126 *

1127 *

1142 *

1143 *

1151 *

* On Type I Tile

7O



TABLE Xl.

THERMOCOUPLE-CONNECTOR PLUG ASSIGNMENTS

F. Type I Tile

Connector Plug No.

Connector Pin No.

Chromel Constantan

i

2

3

4

5

6

7

8

9

i0

ii

12

13

14

15

16

17

18

19

20 i:

21 i:

22 i:

23 ii

24 Ii

25 i:

26 ii

28
29 I!

30 I[

31 i[

32 i_

33 I_

34 i:

35

36

37

2 3 4 5 6

1116 ll31 1146

lll7 1132 1147

1118 1133 1148

1119 1134 1149

1120 1135 1150

1121 1136 1151

1122 1137 1152

1123 1138 1153

1124 1139 1154

1125 1140 1155

1126 1141 1156

1127 1142 1157

1128 1143 1158

1129 1144 1159

1130 1145 1160

7 8 9

1206

1207

1208

1209

1210

1211

1212

1213

1214

1215

1216

1217

1218

1219

1220

71



TABLE Xll

CONSTANT SET - CONNECTOR PLUG COLLATION

CONSTANT

SET

i00, i01, 102, 103

ii0

200, 201, 202, 203

210

220

300, 301, 302, 303

CONNECTOR

XIII-I, XIII-2, XIII-3, 4-7, 5-13

XIII-I, XIII-2, XIII-3, 4-7, 5-19

XIII-I, XIII-2, XIII-3, 4-7,.5-25

XIII-I, XIII-2, XIII-3, 4-7, 5-31

XIII-I, XIII-2, XIII-3, 4-7, 5-37

XIII-I, XIII-2, XIII-3, 4-7, 5-1

310

320

400

410

5OO

501

600

610

620

630

640

700, 701, 702

80O

810, 820, 830

Xlll-l, XIII-2, Xlll-3, 4-7, 5-9

XIII-I, Xlll-2, XIII-3, 4-7, 5-17

XIII-I, XIII-2, XIII-3, 4-9, 5-29

IT, 2T, 3T, 4T, 6T

Xlll-l, Xlll-2, XIII-3, 4-7 (Amp Gains @ 40 mv)

Xlll-l, Xlll-2, Xlll-3, 4-7 (Amp Gains @ iO mv)

IT, 4T, 5T, 6T, 7-43

IT, 4T, 5T, 6T, 7-45

IT, 4T, 5T, 6T, 7-47

IT, 4T, 5T, 6T, 7-49

IT, 4T, 5T, 6T, 7-55

IT, 2T, 3T, 4T, 5T

i, 2, 3, 4, 5

i, 6, 7, 8, 9

72



_.c¼-C_1 k_O 1 _W 2
m I

C._ST_mT ._r'-T _£9.0_

1

C=R.Gt_f'Z
T_P_

WG_D

31

D2
33

35

37

39
hO

hl

........... 1_2
&3
h&

h5

iih6

LVI,I

,LP

z

TABLE XIII. CONSTANT SETS

•TE_T ILlO. iH-51c C_Cs_FI_,

I_L/_ !_. . .. i

KD lX.T'E.

IVtt_D_.L

3 d

T e a m

L.t_K.TI_

PLUG XII 1-i

I/2"D x I"H

MG_EL
-r/_

M_T'%. 17-4

S @
i

3va_

(, mL_

T,, li 8 q Io

5t7._ P "t LO?.. IXTI(_I_ 1"5

r_Pu_

kl(_

469

470

471

472

CRAN i

2

3
!

4

.033

.032

•030

024

2B

29

30

hl I

2' •

,L , , ,,,,

&2

/,3 3
,,, , , , ,

Al, A

473

474
475

CI_ •0205

•023

024

025476

485 9 .0305

486 CHANI0 .0305

487 ii .0305

488 12 031

13

14

CHAN.15

32 &5 5

33 &6 6
3& I,V 7

35 A8 8

II

50
_ I I I 51 _ 1 i i I

3 0 52 i I 2 i i

&9 I I i_3 _ _3

hi 5& !1,

_.2 55 ]I5

_9

50

1 521
522

523

524

525 CHAN

16 .0305
17 .0295

i8 .030

19 •0175

20 .030

h_ 56 16

5" ] i /

i i

&6 5Q 19

51

53 PT_TTn Y'[T_

5/.,

5_
56

15V

5_

59
60

_2

_ 63
61_

66

°i

PLUG Xlll

-2

-3

526

513

21 .032

22 .023

47 .... 6o 2o
h8 61 I21

A9 62 22
514

515

516

517

51R

505
506
507

508
509

510

497
498

ii

499

5O0

CHAN

CHAN

:HAN

23 .027

24 .022

25 .0305

26 .030
ii i

27 .0335

28 .028

29 .0255

30 ,.0255

31 i.0255

32 .0275

33 I @16315

i

34. .025

35 .025

36 .0235

37 .030

i

,,ii

50 63 23

51 6h 2A
,, . .,,

52 65 25

I 53 66 26
6v

68 2P,

6 9 29

V0 ,}Oi

71 3!

5h

57

58

159
60

61
62

63
6h

i

d

'_2 32
'73 33

?h 31.

75

76
35

3_

3_

3_
r

70

501

5o2

489

38 .oso5
39 .0_25

40 .027

65

6_

67

7_

i179
_o hO



SI'IEET 2 OF 2

_ i .....

I
I i

CONSTANT SET i00

Z
J

6WI
T&I_-
Vd6RD

r

71

73
.... 74

i

75
76

77

78
79

8O

81
_ i i i i

82
i i

83

84

85
86

J.

87
88

]

90

91

92

93_'

94

95

96

'97

98

99
I00

i01

102

103

104

105

TEST NO. IH51C

RUN NO.

DATE

MODEL MAT'L 17-4

TV., Z_I_ .%t::>t._-- _R..

CONFIG. I/2"D x I"H

PLU_; Xll _-3

I-

PLUG 4-7

_LUG 5- 13

490

491

492

493

494
478

479

48o
481

482

527

519

52O

511

512

5O3

483

m

70i
i

702
703

704

705

706
,i

707
7O8

709

CHAN 41 .025

42 .0235

43 .030

44 .031

45 '032
46 .035

47 .034

48 034

49 .033

CHAN 50 .032

51 .0335

52 .033
53 .0345

54 .0325

CHAN 55 .0345

56 .0325

57 .0345

58 .032

59
it,

CHAN 60 -

61 .0321
• i] i

62 .0322

63 .0321

64 .0323

'_HAN 65 .0322

66 .0324

67 _0205

68 .0305

69 .0305

;}L,kN 70 -

71

7Z

73
74

CHAN75

68 81 41

69 82 42

70 B3 43

71 84 44

72 85 45

73 86 46

74 87 47

75 88 48

89 49
90 50

7_
• 77

78

79
8O

16 51

17 52

18 53

81 19

82 20

83 21
I

84 22

85 23

8_, 24

_7 _5
88 26

89 27

90 28

91 29

92 30

93 31

94 32

95 33

96 34

97 35

98 36

I

99 _ 37

i00 38

_01 39
102 40

i , m

±L_,_

54

55

56
57

58

59

6O

6]

62
i ,l,

•63
,n , ,,

64

65

66

67

68

69

7O

71

72

73

74

75

L

m

i

74



8BEET 1 OF 2

CONSTANT SET 101

]Iml Ill l IZ I l

TEST NO. IH51C
__ _ t _ - JL

_J_ NO.. .....

DATE

MODEL 14&TtL 17-4

I

V,/Gtb !

i _' Illl _ ,I
•

J t. 47.4 ,.,

,'P_.I_" _KI;£I-I . /.,,75

• A76...
, :._ 485

" 486
I I

4_7

• , , ,,, ,

i

II , •

&

>
II

--* 1 l .

I L I t|! Ha

Pu G x_I'3

521
• J

,523
[524

, ,, .,525

5_26

513

514 _

CONFIG. I/2"D x l"lt

, i ,,,.,...

31 .
j"

......... _ . _ H,

l_ ,32 _
.............. °'33

,,,34 ..
35

..... 36
"17

_ . ,, .,,

38
I

--^

, , ,,.... _ ,_
..... 4o

t"L ......

/,9
_l lltp-,-, ,

, 44

.4_ _k
I II II

J

, 47

i ,, 4_
I I IL - Ill I I

50

. 51

...... 52 .......

,, 52)

5_4

55
L

56 .....

5_7 ...........,

, , , ,

61 j_

6,P

___ 6"I i .

I.A

&%

__ 66

.... 67 I.

..... AR
Sl i _ ,

:_ , , "69

7o |

T/C SCI_DULE

"r .l.. a ,o,

469 CHAN 1 .033 28

2 .032 29
470 I I
47.1 3 .030 , ,, 4o

472 4 .024 31

473 CHAN 5 .0205 32

6 .023 33

7 , 024 .... 34

515
IlL

516
I snt

517
518

inn IL||

506
507

5O8

509

5]0

497

498

I -- ' -- .... 499 l

...... _OO

501

502

489

IJl_.

41

42

"43,
44

, 4_
46

47

8.. .025

9 .0305

CHAN i0 .0305
t i It itL

,._ l] .0305

]2 .031

13
I I II ii

14

15

16 .0305
t

17 _02q5

• _s .o3o
:19 .o:175

.o3o
21 .032

..... 2 2 ill" 023

I' 23 027

24 .022

m6N 25 .o5o5
26 .030

27 .0335

9R I"]:28

.... 29 1 _ 0 ? 55

_HAN 30 .0255

3z .o255
,m l

l 3 [ .0275 I

33 .0.,,315
34 .025

3_ " 0735 .....

_l _ l ' i 3 7 I 0 3 0

I1

38 _ .63oS
,39 :0325

HAN 40 .027

75

Tt,_P't_

It

......

1t .

_ 1 j

5
_ L ' '

7
l

35 48 8

36 49 9

37 50 Z0
II t t tt

I 38 ,, ,51 11
"_q 52 12

40 53l 13

41 54 14

42 55 15

143 .. 56 , . 16

44 57 17

45 58 II $8 l 1

.... 46 l l _9 19 ......

_? , .... 60 20

I _ L

48 61 21
,,, _, ,, , , ,, , ,, _

49 62 . 2'2

50 63 23

51 64 24

'65'"52 25
i I|

53 66 2'6'
|

54 67 27

55
56 69 29

i t t .,-. • _

,, 57 I l 70 30

58 , 71 31

59 ,,. "72 32 "
,, ._

60 73 33

61 74 34
., 'H I n

62 75 35

63 76 36 '

64 77 37

65 78 38

: .66_ 79 _. 39
' i

6'I r 80 40



6WI
Tb.P_

WORD

71

72
73

75

76

77

7B
79

80

81

82

83

84

85
86

87

88

89
9O

91
92
_3
94

95

96

_- "97
98

' 99
i i00

i

101

102

104
!

105

SHEET 2 OF 2

CONSTANT SET i01

z

IH51C

DATE

MODEL MAT'L 17-4

I z I ,-I s

OONFIG. ½"D x ½" H

i

T/C SCHEDULE

PLEG 4-7

I

KIII-3

_UG 5-13

,,,,, |,

7 8

_,D._tl P Z.

q tO

%..,,_.&K"I'I_.I_ .t_

• . C_ it% L IVW %

490 CHAN 41 .025

491 42 .0235

492 4_ .030

l,q_ AA N_I
494 CHAN 45 .032

478 46 .035

479 47 .034

480 _8 .034

481 _9 ,033

68

69

70

71

72

73

74

75

76

I: tT (,JO I_

81 41

82 42 --
i ,ii

83 43

84 44

s5 45
86 46

87 47

s8 _'S ' " -

_9.,, 49

527 _I .03_5

528 52 .033

519 53 .0345

520 54 .0325

511 _qAN 55 .0345

512 56 .0325

503 57 _0q45
483 58 .032

- _9 -

- CHAN 60 -
. w

- 6_ -
- 62 -

- 63 -

704 64 .0323

705 CKAN 65 .0322

706 66 .0324

707 67 .0305

708 68 .0305

709 69 .0305

- CHAN 70 -

- 71

- 72 -

- , 73 -

- 74
- _HAN 75

77 90

78 16

79 17

80 18

81 19

82 20

83 , 21
84 22

8_ 23

_ 24

87 _5

88,.,, 26
89 27

90 28

91 29

92 30

93 31

94 32

95 33

96 34

97 35

- 98 36

i

5O

5f'

52

53
54

55

56

57

5.8
59

6O
i

61

62
i

63

64

65

66

67

68

69

70

71

99. 37 72

i00 38 73

101 39 74

],02 40 75

76



l

sass'z..z,,._ _../

coss_rr SET 102

I I I

I Z

6R,ma",t_
T,admK

W_W..G
I ! i

31

...... 32
]Jl lJ I .IL I

'L'ss'_so. I_:LC _ C0_XG., .)./2"v x. 1/4"H
RUN 1H0. .............

I)A.'TE
i

HDDEL M&T'L 17-4 _ TIC SCHEDULE

"3 I 4, ....! .* "r ,,J 8, q ,I, ;o.

II I

, ,, ii

I

sv- m.l m
, r,s ! ,, t='Tc'°l

469 CltAN_ 1 .033 28 41 1 ___

'470 2 .032 29 42 2

34
uLu_

35
_. . I v

..16

I II

- 38

7

4O
j -

L, 41 .... , ....

. _ .4? ......

&'_ ...... -

4_

45 ,,,, -
._ 4_ . _,........ 521

522
..../-.}_ ,=. ,.,.,. ....

.....•' _ __4_
H |

• _, ,.

,.,.S0_ _,
.: __51

..... 52

_ , 53 .... PLIrG. xIlI-2

54
55

_9 ..........

.... 61

_P_

63

/.A , , , . _

- 6% PIx _ XI11.3

_ _ 66 ., ........

.... 67
J

.... _R
69

471 ,3

472 4

473 ....CII_N .5

6.A7A ............

A75 .7

476 ......

7O

.030

.024

•0205

.023

.024

.025

z_ _ 9 .0305

,,R6 CHA_ I0 .0305

487 _, II .0305

&g8 ........ 19 . O"]1

1_ ....... - .

14
CHA_ 15 -

.... 16 ,o3o5
17 .0295

s_ 18 .030

524 19 .o_75
._ _A_ 20 _0_0

526 21 .032,.

51_.. . 22 .023

3O

31

32

33_

34
35

36

37

38

40

_ 41
42

43
!

44

45

46

47

..... 48.
49

43 3 _

44 &

45 5

46 ,6 , ,
47 7

48 8

49 @

50 I0
II

51 11

52 12

53 13

54 14

55 15

56 16

57 ...... _7 ,

514 I' 23

5i5 24

.5!6 ....c.z-u_25
517 26

518 27

505 28

S06 29

50.7 _ 30

508 31

509 32

510 33

,497 34

.027 .

.022 ....

.0305

_OqO

_03_5

_02R
.o255 .......
.o255 .....
.0255
.027_ .....

.on5 ,,
,025

499 36 .023_

500 37 .030
II I [i

,501 38 .0305

502 , 39 _.,0325

489 lttAN 4O .027

58 .... _,8
59 .... _ ...... 19

.... 60 _' 20
61 21

62 22

50 63 23

51 64 24

52 65 -25"

53 66 26

54 67 , 27
'55'. 68 " 28 " '

I III |

56 69 29

57 70 30
58. 71 31

59. 72 3_
60 73 ' 33

i , j ]_

61 74 3L_

62 75 35
_#_3' ' 36 ' "76
'64 ' "77 .37 , ,
as ,7,_ . 3s

4067 80

77



SHEET 2 OF 2

t

CONSTANT SET 102

TkI_=.
Vdat_

mL

71

73

74

75

76
ii

77

79

80

81

82

83
84

85

86

87

,' 88

89
9O

: 91
92

93

94
,l i

95

96

.?7
98

99
IO0

"i01

102

103

104

105

i

Z

I
l

TEST NO. IH-51C CONFIG. I/2"D x 1/4" H

RUN NO.

DATE

MODEL HAT'L ]7-4 T/C SCHEDULE

! 4 I s I "r ....8 I q

_i-T_ X[TI-3

PLUG _-7

I ,

PLUG _-13

i• . i6ou% &IvW%
I

l

!

i
I

, ]

490

• /,Q1

492

493

494

478

479

481

482

527 •

528
519

52O

511

512

503 •.

483

7o6

707

708

709

.L

_AN 41 .025

_? .O2_5

43 .030

AA OR1

C_ 45 .032

46 .035

47 .o3_

48 .Oq4

49 .033

CKAN 50 .032

51 .0335

52 .033
53 .0345

54 .0325

_AN 55 ,0345

56 ,0325
57 .0345

58 .032

59
i

_ _Q -,
61

62

_3
_&

:_ _ -
66 .0324

67 .0305

68 .0305

69 .O305

:NAN 70 -

,?i - ,

7_
73

74

:_N 75

i

i

58 81

69 82

70 "83

71 84

72 85

73 86

74 87

75 88

76 89

77 90

78 16

79 17

80 18

81. 19

82 20

83 , 21
84 22

85 23

8(_ 24

87 25

88 26

89 27

90 28

91 29

92 30

93 31

94 32

95 33
'I

96 34

97 35

98 36

99 ,. 37
I00 38

i01 39

],02 40

41

42

43

44

45

46

47

,_%

49

5O

51

52
, '"' "u

53

54

55

56
i

57

58

59

60

61

62
|

•63
,u

64

66

67

68

69

70

71

72

73

74
75

J

78



8mT,,.._07_...2..

CONSTANT SET_

TEST NO. ZIL51C OOmlFZG. l/2"D x ll_"H
i LJII

t i, i ,. . • --

MODEL_T'L 17 -4L ' TIC SCI_DULE

. i I I I I

i I Z

6W*I
TldP_
V_GRD !

L ' I I llll Illl

31

,,32

_LI I

....... _.4,,
....35

.... 3_ ,,,
r_' ;.... 0'7

38
_11 J

................ 40

4l
i =1

......... A9

........ A':I,

, 44
• 45

_ 46
47

....'_ 4R
• 4q.

50
51

.... 52

53
54

, 55

57, .
_ 5R

-_ 59
F.O

61

,, _,
ii

,,, _/m ...

__ 66,,,
, 67

... 6R

_ 6.9,
70

I s q.....1 4. .I i. 'r .. a ,o.

I II I I

I I

: .'_LII@" KI[I-I

, ,, , i

J

I̧ I I II
|

L

!.,

I

I

I _

PL_ g xIII-,,2

I ..

nil L

k

PT.,IIG XIII-$

i I

,if-

•Tic. I =mu .l'Umcm
r

liilt.sllm_

(Wili,_

LP,A¥%
469 " C_ i .033

,,,,,=

• _70 2 .032 .
I

_171
_72

473
,,J

474

475 .....
&7_

485

486

AR7

521

_22

5P'_
524

525

526

514

516

517

5]8

505

5O6

%O7

5.08

_/_o.

510

/,97

/.o_

.499
5O0..

501,

502

489

4

CI_ 5

6

,,,7,,i
8

9

C_ i0

I]

]2

13

14

CKAN 15

16

17

is

CKA_ 20

.;6_0
%924
.0205

.023

.9_4

.025
ml,_ ii

.0305

...,03o5 ,
.0305

.031

.0305

.0295

.030

.0175

.030

....... 2! ..... tO32

._-_ -023

23 .027.

_4 .....0_2
C_ 2_ .0305

26 .030

....27 .0335

....... 2.,8. .....928
_g .o_5_ ,,,

c_ 30 .0255

.......31 .0255

.0_75

33 .o315
.o25

:t]AH 35 .025
36 .0235

3'5 .o_0
i I

38 .0305
!,

39 ....0325
CHAN 40 .027

I I

i I I

I

I

I i II

28

29

"4O

31

32

331

34
35

i i I I I Ii

41 1

42 2
ii II ii

43 3
i ,11 i, i ,

44 4

@ ,, 5
46 6
47 7

48 8

3,6 ..... 4_" :'., '.".... 9 ......
37 50 i0

38 51, 11 .....
r L'

_39 52 12

40 . _} ,. . 13 ,, ,..

41. 54 14
42 55 15

43 ..... I 56 16

44 57 17

_5 , 58 . ls
46 59 .,.%9,_
_.7, • 60 20

48, 6! 2i
49 62 '" 22

ijll I i

50 63 23

51 64 '24

52 65 25

53 66 26

54 ....... 27
I I =

55 68 28
II

56 69 29
I ii I ,i,,

57 79 30
58. 71. 31 ......
59. 72 ' 3_ '"
60 73- 33 ''

L]I ii i m i

61 74 -34
I ii

62 75 35
63 F' .....76 36

i, i i i i ii ]

64 77 = 37
II

65 78 38

66 79 . 39
6_ 80 40

79 °



SKEET 2 OF 2 TEST NO. IH-51C

RUN NO.

CONSTANT SET: 103

CON-FIG. I/2"D x I/8"H

DATE

MODEL MAT' L17-4 T/C SCHEDULE

t

TkP_-
Vd_D

i i i i tl i

71
i I

73

ii

75
76

77
i

78
79

|l

80
i

81

82

83

84

85

,87

.,.. 88

89
90

_ ;

91
92

i

93
i i

94
:ll

95

. 96

-97

99
100

i01

102

103

104

105

z I I 4 s
'

L.__LIlaU

t 'i
H I

PLUG

_f
k

Ji|ii

PLUG

I

i

PLUG

I-
I

L

XIII-3

l

4-7

i

iii

l

5-13

M_OEL C_,lan_
"T/(..
Itt_.

490

491

iq2

493

478

479

480

48]

4_2
5?7

q?R

519

5?0

511
_12 56

_n_ 57
_83: 58

- 3HAN 60

- 61
i i

- 62

- 63

- 64

- :I14_65

- 66

707 67

7n_ 68

7O9 69

- _IAN 70

- 71
Jl

- 72

- 73

- 74
- :HAN 75

& 7 8 q to

6_ u_
I

_RAN 41 ,025

42 .n_5

&_ . oqO

44 .031

ERAN 45 .032

46 .935
47 .034

48 ,034

4P .033

:HAN 50 .032

51 .0335

52 ,.0_3

53 ,0345

54 ,0525

_HAN _ .0345

_ 1R_TI_e _.

68 81

69 82

70 83
Vl 84

72 85

73 86

74 87

75 88

76 89

77 90

78 16

79 17

80 18

81, 19

82 20

T_F'cr

41

42
.. , . t

43

44

45
t H.|

46

47

48

49

5O

51

52

53

54

55

21 56

22 57

'23 58 .

24 59

25 60

26 61

27 62

28 63

29 64

30 65
I_

31 66

32 67

33 68

34 69

35 70

36 71

37 72 ''

38 73

39 74

40 75

.0325 83

.0345 84

.032

- 89

- 90

- 91

- 92

- 93

.0305 94

,0_o5 .... 95
.0305 96

85

87

88

- 97

- 98

- 99,_

- I00

i01

102

80



SHEET I OF 2

CONST_T SET

. ,, , _., ,,., • , ' [, ' ,
t Z 3

TEST liO. IH51C CORI_IC. I/2"D x 3"H
_ji _ • itl i i . .

v t i J ,m , ,

DATE , ,,

.oD_._.,' "17-41....... ._/c sm_mU '

4. I $ 6, "I' 8
I

C._I2_X P "1.

6_Z

V_al_O

_TIGI&

£_s'b L IvW I
'" ' • I

31 :, i 469

'32 ..... ,'/,7O,

• 3.X .... _71.
34 ..... 47,_

35 /.'7_,,
,,l , ,, ,i ,m ,

3(_ .... I ,, , , 474 ,

_7 :PL _3" g,XI[-,,,], 675

38 476
II II I I I

39 ............... 485

4Q.... 486.
41 .............. /,R=

A? ......... AgR '

L':ll
i i

, 44......... I' -
45 _f
46 _ "52z
4_ 522

.4R 523,

4_ _ox

I 50 _5

51 5:)l_

53 PLIIG . XIII-2 514

54 51#
55 51G

56 _-_.._
57 _

r_R .... .. ,505.

CHAN i .033

_.,03__

, _ .G_o
/, L024 _

rr_A_ 5 .0205

6 .023
I

7 .024

8 n'_
. 9 .0305

6_ 10 .0305

ii ,0305

12 _o_I

13
RaW

. _A .

16 .0305

17 .O295 .
18 o_o

....... _ _ " 0175

C.AN 20 ,030

22 n?3

. , ?3 ...,027
. ?/_ ,022 ....

C.RAN 25 .030,5

26 .030

i I

L

i

i i

I ii _l ,, , ,, ,

?7 .o33_ ,
28 ..,.028

59
,=, ,

6n 507
i |i •

_ 51o

_'1 .... j 497

66
• . ,. .....

61

69

7O

l 506 ..... _q .0255

CHAN 30 .0255
I

3_ .0295
m li

32 imO?75

_ i.,On5
_A _025

nHAN 35 ..025,

49p ..... 36 ,0235

llsO0 37l :?3U

501 .... _8 ,,0305

502 qua .0325

489 CHA_ 40 .027

l l

q tO
I

_,_.c,,K'T'I_t,,._._

III m

"28 41 I
i ml l l II

29 42 2

_O "43. 3

32 .... 45 5
II l l [llJ It

33, 46 ,, _,, 6 ,
34 47 7

III| I

35 48 8
|1 _i _ I

36 49 9

37 5o lO
I I II' , II I II

38 51 ii

_q.. 52 12
ml , .....

40 _.ll i_ .......

,141,, ,54 14
42 55 15

, 43, ,, 56 , 16

ll_4l .57 17

45 .... 58l 18..

46 ........... }9 19 .-
I II

..47,., " 60l 20
48 61 21

49 ,62 22 ....

_ ,H

50 63 23

51 64 24

52 65 I '' 25 t lq

I | J

53 66 26

54 67 ' 27
• I .

55 68 28
i

56 ........ 69 29'
i

57 70, 30

58. 71 31
I I .,

• 59 . 72 32
II L

60 73 33

,,6_ 74 34

62 75 35
'" ,-- ,r

63 76 36

64 , ,77 .li 37 ......

65. 78 38

fi6., 79 • 39
67 80 40 -

81
#



ii

S_ET 2 OF 2

CONSTANT SET: ii0

i,

F _ Z
t

TM_¢.
W_RB

71 |

72

73 P_UG
74

76

77
i ,

79

8O

81

82

,83 PLUG
84

i

85
86

87

88

89
90

• 91
92

, HI ,

93

'¢'4
i

95
i i

_ 96

•. _ "97
98

99
t00

101
i i

102
i

103

_o4 ,
105

TEST NO. IH-51C

RUN NO.

CONFIG. I/2"D X 3"H

DATE

MODEL MAT'L 17-4 T/C SCHEDULE

3 -J 4 t;

r i

XIII-3

4-7

PLUG 5-19

_t

i

i

i

/

@

MaOf.L c_PmlS 3_1_

490 CRAN 41 .025

;491 42' .,O235

492 _ ,030

493 LL .n_l

_q4 C_A_ 45 .032

478 46 .035tl , i

_vo A7 .034

480 48 .034

481 &q ]033

482 CKAN 50.03_

527 5] .0335

_ 52 ,033

519 _ .0345

_?n 54 .0325

_11 IP.AN 55 .0345

517 ,_6 .n_?_

503 57 .0345

483 _8 .032

- 59 -

- c_,,_ _0 -
710 61 .0320

711 62 1,0318

712 63.0q2O

7]9 64 .0321
714 ICKAN 65 .0319

715 66 .0319

716 67 .0321

717 68 .0322

718 6,9 _0322

719 CRAN 70 .0322

720 71 .0316

721 72 .0324

- 73

"1' 8 J q to
i

_ P_T_ 7 k%_.

68 81

69 82

70 B3

71 84

72 85

73 86

74 87

Br_f..K,_b_

• r l_ --

41
i, , ii |

42
43

44

45

46
t

47

75 88 48

76 89 49
77 90 50

78 16 51

79 17 52
80 18 53

81 19 54

82 20 55

_$, 21 56
84 22 57

93

74

75

85 23 58

86 24 59

87 _ 60

88 26 6i

89 27 62

90 28 63

91 29 64

92 30 65
i

31 66

94 32 67

95 33 68

96 34 69
97 35 70 '

98 36 71

99_ 37 72

I00 38 73

I0_ 39 74

_02 , 40 75

82



SHEET 1 OF 2 TEST NO. IH51C

ED_ NO.

CONSTANT SET _ DATE
MODEL MAT IL 17-4

CONFIG. I"D x i" H

TIc SCHEDULE

, , , :-- ,, ,,, : :

T 8 q _0
i | • m

tla C_a% LMV%
i I II

469 CHAN 1 .033 28
ii

, _lO 2 .032 29

471,, 3 .030 _O

472 4 .024 31

47_ GHA_ 5 .0205 32

474 fi. .023 33

475 7 .024 34

476 8 _n25 35

_R_ q .0305 36

A_ CHAN i0 •.0305 37

487 ii .0305 3.8

488 12 ,031 _9

- ,1_ - 40

- 14 - 41

- CHAN 15 - 42

_] ]6 .0305 43
I

522 ,I7 npq5 , 44

523 18 .030 4_

524,,,,, ]9 .0175 4_

525 c_AN 20 .030 ,, _7

526 _ _032 ,, , 48
_lq pp .023 49

514 23 .027 50

515 24 .022 51

,,.51,,6 CRAN 25 .0305 , 52

517 .. 26 .:030 53

51R 27 .0335 54

505 28 ,028 , 55
506 29 .0255 56

#07 C.AN 30 .o255 .... _7

508 , 31 ,0255 58 .
509 32 n_v5 ..... 59

510 _3 _.0315 60I i i i _ , ,,, , ,

497 _4 .02_ .... , 61 ,,
498 Pu_w 35 .025 62

499 , 3_ ,Q235 63

_O0 _7 .030 64
III |, [

501 38 .0305 65

502 39 -n325 66

489 CHAN•40 .027 _7
i'

83

I: IT _0

41 i ____

42 2

43 3
II I I I i iii

44 4

45 5

46 6 ....
47 7

. _jll II

48 8

49 9
i i I II I I

50 I0

51 ll
J_| I I i I

52 12

53 , 13 .....
H. |

54 14

55 15

56 i6

57 ., 1.7
58 18

5.9 _"19

60 20
61 21 .....

62 22
, i

63 23 -
ii

64 24 -

65 ' 25 '

66 '" 26 '

67 27

68 28

6'9 29

70 30

71 31

72
73 33

74 34
i

75 35

76 36

77 37

_8 3,8
79 .39
80 40



SHEET .2._ OF

CONSTANT SET: 200

. H , ., |

I Z 3 4
i

TEST NO. IHSIC CONFIG. I"D x I"H

RUN NO.

DATE

MODEL MAT'L 17-4 T/C SCHEDULE

5 ¢,,

T_PF-..

V_GRD
, L ..

71 j
72
73 PL11G
74

75

76 _
77

78

79

80

81

82

83 PLi/G

84

85

86

87

gR

8p
9o

91 d
92

93

94

95

99

i01

102

103

105

T_ a _ '-DL_C_F_IZ.

Xlll-3

4-7

TIC..

490

491

492

493

494

478

479

480

,481
482

527

519

_2Q

511

5_2
503

7??
723

724

725
796,

728

729

730

CHAN 41

42

43

44

GaAN 45

46

47

&R

nq

CHAN 50

51

52

53

54

C_AN _5

56

_7

_9
CHAN 60_

62

63

64

ca&N 65

67

68

m

D

m

w

84

I q to

f-- g..r_ _ p "I" L._C. IK_-| _t_._ ._'_

[,u% t Iv%v% J _,T_O

.025 68 81

.0235 69 82

_03Q _ 70 83

.031 I 71 84

.032 72 85

,Q_ 73 86

n_4 74 87

.034 75 88

•0_3 76 89

.032 77 90

.0335 78 16

.033 7_ 17

.0345 80 18

.0325 81 19

.0345 82 20

.0325 83 21

.0345 84 22

.032 85 23

86 24

87 _5
.0290

88 26

.0290 89 27

.0288 90 28

.0287 91 29

.0285 92 30

.0285 93 31

.0295 94 32

.0295 33

96 34

.0295 97 35

- 98 36

- 37

- i00 38

39

- 102 40

_a. IB_-_

41

'"42'
i

43

44

45

46

47
-I

48

49

5o

51
,I

52

53

54

55

56

57

58

59

60

61

62

63

64

65

67 ,_,

68 :.

69

71 _

72

73

74 I

75

m



SHEET 1 OF 2

CONSTANT SET 201

TEST NO. IH51C
.... •,, , __

iU_ NO.

DATE

_NFIG. I"D x I/2"H

MODEL MAT'L 17-4 T/C SCHEDULE

|]

I I,

-'_L- •

I I

,i ,, •

| "_

TadP_.

WGttD

31

:32- '

36

35

36 ....
R7

38

39

60
i

,.1

'1 ':5 4. I s
  ,.bucie . ....

I

..... J

J i

PLY K!II-Z

Jl,, L

t,, '1' ] 8 q tO
, i i m l, i

t..u._p :r.. L_c _."_._

469 CHAN. ] .033 28

470 ,, ,2 . .032 . 29

471 3 _o_0 _0
iI

472 4 .024 31

473 CHAN 5 .0205 32

_74 .... 6 .023 33

_ 475 7 ,0g_ 34
476 ._ .025 35

a_ ,? .0305 36

_a tHAN 10 .0305 37

487 n ,03o5 I 38
488 _ .031 _9

i, HH

.]L I'

521

522

523

524

, ., I. ,525
526

q'l'_
XIII-2 514

.. . ? ,

515

516
, 517

505

• _ 506

507
, i

5O8

509
i

510

497

K_I-3 498

4q.g

5O0
501

502

489

41 1

42 2

43 3

44 4

45 5

46 6....., ,,, ,,

47 7
. I

48 8
i |

49 9

50 i0
iw | i

51 ii

52

....... I q

14

CHAN 15

16

17

18

3q

C_AN 20

21

9P

.....23

24

25
26
27

,28

29

31

m

R

i • i

o30 .........
i

.0295
,,, ,,,

.030

.0175

.030

.032

.023

.027

.022

.0305

.030

.o_3_

.028

.0255

.0255
I

.0255

ii

., 32 .0i75
I

33 .0315

_4 .025

C'.A_ _5 ,.025

36 .0235
t t

,, $7 .030

38., 0305

39 • 0325

ICHAN 40 .027

40 _,,3
41, 54

42 55

4 3 , 56

44 57

45 58

46 59

_7 60
48 61

49 62

50 63

51 ,. 64 ....

52 65

53 66

54 67

'55' 68
56 69' '

5Z, 7o
58 . 71

59 72

I 60 73

, , ,61 74

62 75
i

63 76

64 ,_7 ,

, 65 . 78

66 79

67 80

LI3,, .

14

15
,m

16
|

_. 17

18
w

19

2O

'2i - -'

22

24

2_5 ....

26

27

2_ ......
29
30

L J

31

32 -
33

35

36

37

38

;,39
40

85



SHEET 2 OF 2

CONSTANT SET: 201

l Z 3

_l_Urz
Tb, P_

71

72

73
74

75

76

77

78
79

8O

81

82

83

84

85

86

87

88

89
90

91

92

93

94

[ 95

96

97

98

99
i00

101

102

lO4
105

TEST NO. IH51C

RUN NO.

DATE

MODEL MAT' L 17-4

CONFIG. I"D x I/2"H

T/C SCHEDULE

4 5 6

"; PLJG Xlli-3

PLUG" 4-7

PL rJG

|,

M_C>F,.L
"1//"

490

491

4q2

493

494

478

472
480

481

482

7 8 q to

527

528

519

520

511

_12
503

483

Ca u _, Lk_V%

CKAN 41 .025 68

., 42 , 02_5
43 .030

4Z .031

_RAN 45 .032

46 •035

/-17"034

•/,_ .034

/,q .033

CHAN 50 ! .032

69

70 83
'71 '
72 85

73 86

74 87

51 .0335

' .d33
53 .0345

54 ,,0325

CNAN 55 .0345

56 .0325

57 .0345

,, ,_8 .032

...... - .59 -
- 60 -

,, ,,,

75 88

......... , o

81 .41 r
_

82 42 ...._.
43 '"

44 i

45 'I

46
47
48

76

77

78

89 49 __

90 50

16 51

79 17 52 ' _

80 18 53 _'

81 19 54

82 20 55 '_ i
, , [

83 21 56

84 22 57
• , ,, l,

85 23 58

8_ 24 59

87 25 60
88....._I - , 26 61

,62 - 89 27 6'2

_3 - , 90 .....28 , 63

84 .0287 91 29

C,HA_ 65 .Q,2,,85' 92 30

r_ .0285 93 31

67 , 0.295 94 32

68 .0295 95 33

_9 .0302 96 34
CHAN .70 .0295 ..... 97 35

t¸

64

65 .

66

67

I

, , ,, i

,_ , |

79K

"/')7

5-25 .......729

730
731

,,. 71
72

73

,,74

c._ ?5

68

69 ..........

98 36 71

37 7299

i00 38 73

i01 39 74

102, 40 75

86



SREET 1 OF I

CONSTANT SET 202

i ,i ,,u

i Z
i

TEST NO. IH51C

BIJN NO.

MODEL M&T'L 17-4

CONFIG. I"D x I/4"H

TIC SCHEDULE

i i / LJ, |3 " "' I " ¢." 7 ....I 8 - q ,o,
....

31

32
i ii i i i m

33
I I ! ........

34
35 '"f

..... ,, :t_ .......
,_ _ _7 _LOG ._n1-1 ,,,

38 '
39

. I ii

40
ill i i M i i

A9

ZA'_

44

, 45 .... t ....
46 L

=,

_4B

_ 4q

_Q .....
, 51

52

53 _'LUG XIII-2

" i55 |
. , ]

_ 5,7, ,
58

59

61 1

• 6P ,1

_ t53

... _/,

65 PLIG KIII-3

__ 66

67

6_
i ' r

69

_ 7o !
i ii

,., I I '

469 CNAN I .033

,_70 , , 2 .032
471 3 .030

472 ,. 4 I.024 ,j ,,
_73 _CHAN. 5 .0205

474 6 .023

_7_ 7 .024

,476 _ i_025 'I

nR_ 9 .0305 ,,

AF_ CBAN i0 .0305
L

487 ......ll .0305

488 1_ .031

- _ ,]_,, -

- ]4 -

,- :CRAN l_ -

_ .o3o_'571 I

522 ...17 .0295

523 18 .030

524 lq 0175

525 C_AN 20 ,030

526 o_ .032

_IR P_ ,023

514 23 ,027 .

5i5 24 .022 I

_c_N 2. i.0305516 ' 5 ' ,
517 26 1.030 ....

_IR .,, .... 27 .0335

505 28 .028

506 29 .0255

507 tHAN 30 .0255

508 31 .0255

509 32 .0275

510 33 .0315

497 %4 .025

498 c.A_ _5 .025

499 .. 36 .0235
ii It,il i

_on ',, _7 •030

501 3_ .0305
502

39 .0325

489 CHAN 40 1.027

28

29

_o

31 44 ,,
32 45

33 46

34 47
= ,,

35 48

_, ,3,,6, 49
37 50

.... _8 5.]_
_9 52

40 53

I

42

4.3

87

1

2

3

5

,j 6 , ,
7

8

ii ' 9 L

i0

ii

12

13

,- ,41 ....... 54 14 ...

42 55 15

43.. 56 16

44 57 17

4_ .58 :L8

46 59 19 .

,47 6_0 20
48 61 21 -

49 62 22

50 63 23

51 64 24

52 65 25

53 66 26

54 67. 27
55 68 28

. , = ,,,

56 69 29

57 t. 70 30

58. 71 31

59" 72 ' 32 '
a"

60 73 33

6_ 74 " _4
62 75 35

63 76 '36

I 64 77. 37

_s 78 ,. 38
66 79 39
a7 80 40



TA.PP.-

V4/GgG

' '71

72
73
74

75

76

77

78

79

8O

81

82

83

84

85

86

87

88

89
90

91

92

93

94

95

9_
'97

99
I00

i01

102

_i03

104

105

SWEET 2 OF 2

CONSTANT SET: 202

Z

TEST NO. IHSIC

RUN NO.

DATE

MODEL MAT'L 17-4

,,, |,

TEa lU..%DI3C.F--IL

CONFIG. I"D x I/4"H

/
i , I .

T/C SCHEDULE

PLUG: Xlll-3

S 6
,, _ ,,

7 8 q lo

C._ I::_TIG_ _e.._E_L_..

C_ua. B_cY._

#

I!
!

I

t.
d

,|

L N%V% I::_T ('JO k10_
I I

68 81 41

69 82 42

70 83 !43
71 84 44 "

72 85 45
, ,. , J ,, .#.

73 86 46 _'
74 87 47 I:,

t:

PiUG

48

49 }
50 r
51" _1

52 '

53

54 _

55 :"
| ,

56
57

58

59

60

61

62

63

PLUG

4-7

493

49/-t
478

479

480

481

482

527

57g

519
520

511

512

5O3

483

m

,ira

, m

7O7_

728

5-25 729

730

731

|

MG_d. c_a_t-_

490 CHAN 41 ,025

491 42 .0235

hq2 43 •030

44 .0.3'1'

GHAN 45 .032

46 •035

Z_7 .034

Zm !•034

/.qI"033

cHAN 50 .032

51 .0335

,5_ .033

, 53 .0345

54 .0325

n_AN _5 .0345 ....

56 •0325

,, _ ,Q345

,_8 • 032

59 -..

CHAN 60 -
i,

&1 -

52 -

63 -

64 -
|,

_5 -

.0285
67 .0295

68 .0295

69 .0302

CHAN 70 ,0295

75 88

7_ 89
77 90

78 16

_ 17
80 18

81 19

82 20

83 21

84 22

85 23

86 24

87 25

88 26

89 27

90 28

91 29

92 30

93 31

94 "32

95 33

96 34

97 35

., 71
72

73

eHAN 75

98 36

99 r 37

100 38

i01 39

102 40

64

65

66

67

68

69

7O

71

i 72
73

74

75

88



SHEET 1 OF 2 TEST NO. IH51C

_UI4 NO.
u __

CONSTANT SET 203 DATE
MODEL MAT'L 17-4

ii in , i i ..... i I -- i Ill

z 3 4. s I
ii • . i

_7o 2 .o3,,2
II II I I I

.....471 ,,_ 3 Ig}O

472 4 .024
.!
"iCHAN 5 .0205

6 [.023

7 .o24
_} .o25
9 .0305

tHAN i0 .0305

ll .0305

l_ .031

]3 ....

- ]4 -

- f,.t_At_1_ -

521 16 _.0305

522 17 !. 0295
|

523 18 ,030

524 ,,, lq 0175

525. KHAN 20 030

526 , ,.... 21 032

513 _? n?'i

514 23 .027
ii i I, i i

515 24 .022
..... I

5116 .,CttAN 25 .0305

517 26 .030
i

_lR 27 ,0335
|i i i I I

505 ,, 28 i-028

506,, 29 r,0255

507 tHAN 30 0_55

508 . 31 0255

5O9 32 0275

510 3,3 0315
497 _4 .025

498 _r_AN 35 .025

490 .... 36 .0235'-

_nn ,, 37 ,030

501 38 ,0305

502 39 .0_25.

489 CI-IAN 40 .027

89.

5.7
t ''

[

_8

59
T

61 |

6'I
, i ...

r _1,

_s Pt._:c xin-3
__ 66

,, , _.

67

il

69

70 _
IIIII I

OONFIG. I"D x I/8"B

T/C SCHEDULE

T 8 q to

:t.,,.tumt '£w.,_s

28

29
I j m i , ii

_0

, , 31
32

i

33

34
35

36

37

38

_9

40

41

42

43

44

_, 45

46

47

48

49
i

50

51

52
| , ii

53
i

54

55

56
i , i ii

.... 57
58.

.... 59 _.
6O

61
J

62

63

64

65

.... 66

_7

, C_u_e.

k_.

1: tT t%O
I

41

42

i_3 .,,
44

45
i el

46

47
48

49
.. _-,.

50

51
I

52

53

54

55

56

57

58

" 60

61

_r&_l:,wt-

II I _,

1
I i j

2
I

3
I ]

&

5
u im

6
i

7
i

8

9

10

11
i _ t_ ,

12
i ....

13

15
I ii

16
Ill i

17

!9
20

i i IL

21
• , j _

62 22

63 23

64 u i'4 "

65 25

66 26

67 , , 27 , .,
68 28 •

69 29
L '

70 30

71 31

' 72 _32

73 33

74 _)4

75 35

76 36

37 37
, i

78 38

7q 39
m i

80 40



SHEET 2 OF 2

CONSTANT SET:__

|

_R_UrZ

T&P_

ING_G

71

72
i

73
74

75

Z

TEST NO. IH51C

RUN NO.

DATE

MODEL MAT'L 17-4

:5 1 4 s ! "
TE _IM '-bLiC_F_I?_

I"D I/8"HCONFIG. x

T/C SCHEDULE

.] a I q ,o7

{"- D../'_ _ P .T. t._£. I£"V| _,t,.% .t'b

PLI;G Xlll-3 &q2

,49_

494

76 _ 478

77 479

78 480

79 481

80 482

81 527

82 528

83 PL[G 4-7 519

84 520

85 511

86 512

87 503

88 483

89

90 f

91

92
L,

93
i

94

95

97 728

98 PLdG 5-25 729

99 730
100

i01

102 -'_--------

103

57 .0345 84

_$ ! .032 85

_9 - 86
60 - 87

_1 - 88

62 - 89

63 - 90

64

hA
67

68

490 CRAN 41 .025 68 81 41
,m, |,

491 ......42 ,0235 69 . 82 42 , I
43 .030 70 83 43

4Zf •031 , 71 84 44 "

CHAN 45 •032 72 85 45

46 .035 73 86 46

47 ,0_ 74 87 47

kR •034 75 88 48

/_q .033 7_ 89 , 49
CHAN 50 .032 77 90 50

51 •0335 78 16 51 i
' ,_

521 .033 7_) 17 52

53 .nq/._ 80 18 53

54 .0325 81 19 54

CHAN 55 •0345 82 20 55

56 .0325 83 56 '

57

58

24 59

CHAN _5 60

26 61

27 62

28 63 _-

- 91 29 64

- 92 30 65

- 93 31 66

•0295 94 32 67

•0295 95 33 68

•0302 96 34 69

•0295 97 35 70

- 98 36 71

- 99 37---- _ 72

- i00 38 73

- _ 39 74

.__ 102 40 75

69
731 CHAN .70

.,, ...___. ,.,._.,.._ 71
- 72

- 73

_ _7..4.

21

22

23

JJ

9O



I"D 2"HCO_IG. xSHEET 1 OF 2 TEST NO. IH51C

RUN NO.

CONSTANT SET 210 DATE

MODgL M&T'L 17-4 T/C SCXEDULZ

,56

, 57
_8

59

AO

61

h?

63

66

] ,

i

07 ....

6_

69

7O
i i

i

PIJ

£21

522

523

524

525

,,526

XIII-2 514
,, a , , ,

515

t J

xllZ-3

516

517.

£1R

505

506

507

508

509

510

497

498

_,q9 ,

, 5no
501

502

489

•033

.032

• 030

024
m ii i i

0205

.023

.024

,025' ....

•0305

.0305

•0305

I? .031

1R
i |

14

CHAN 15 -

]6 03o5 I
17 .0295

18 _030

lq .0175

cmAN 2-9 .030
01 '032

.
23 .027-

, - ,,

24 .022

CHAN 25 .0305

26 :0%0

27 .0335

21} r028
29 .0255

_V_N 30 .0255

31 .0255

32 .0275

33 .0315

34 .025

e._ _5 .025
36 .0235

37 : 030

38 • 0305

39 .0325 ....

CttAH 40 .027 I

36

37

38

%9

40

41

42

43
i

44

4_

51

52

53

54

5'5

56

-_7
58.

..... 59

60

61
62

-g3

64

65

66

_7

tT ¢_G k_O,
ill I I"t

28 41 1

29 42 2

30 43 3

31 44 .. 4

, 32 45 5
1.

33 46 ..... 6

48 8
, m

49 9

50 i0

51 ii

52 12 "
|

53 13

54 14

55 15

56 16 ,

57 17

_8 . , 18

59 19

z_7 ,60 20 .....
48 61 21

49 62 22

56 63 23" -'

64 24
i

65 25

66 26

, '6.7 27 "

68 28

69 29

70 30

71 31

72 32 -

73 33

74 3z_

75 3-s •
[ |

76 36

77 37

78 38

79 . 39
80 40



• J

1

_R_"I
T_.PF-

_(_

71
i

72
i

73
74

75

76

77

7_
79

8O
i

81

82

83

84

85

86

87

88

....89
9O

91

92

93

94
i

95
, , ,,,

90

97

99
100

|

101

102

103

,_o4 ,
105

SHEET 2__ OF 2

CONSTANT SET: 210

Z

TEST NO.

RUN NO.

DATE

MODEL MAT'L

P

I

PLUG XIII- 3

PLUG 4-7

_f

_ ,,

IHSIC

17-4

S

"T/,"

r

490

491
i

492

493

494

478

479

480

/,WI

482

_27
528

519

_20
511

512
5O3

483

732

733
734

735
736

737

738

I"D 2"H
CONFIG. x

G,
Jm

T/C SCHEDULE

'7 8 I q _o

C._ E..TU_ _ e._.._L.._--

_.._I'L_ P "I" L.._C. _"T"t_t,.._..t'&

_LtFI_.I _E_ C I'IU_;]L 1_rc'_"l_b'_

('iu_

CHAN 41 .025

421 .0235

43 i .030

44 .o31 ,

CHAN 45 .032

46 .035

47 .034

/.n .034

_ _;_Ti_ _. T_ Pu'r

68 81 41

69 82 42

70 83 43

71 84 44

72 85 45

73 86 46

74 87 47

75 88 48 .....

76 . 89, '49

77 90 50

18 16 51

, 79 ! 7 52

80 18 53

. 81 19 54 ....

82 20 55

Aql .033

CHAN 50 .032

51 .0335

92 ,033

_3 .0345

54 .0325

CHAN 5_ .0345

5_ .0325
57 ,0345

N8 ! .032

59

CHAN 60 "-

_1 _0300

62 .0301

63 .0301

64 .0302

_N 65 .0300
_ ,0_98
67 .0298

83 21 56

84 22 57

85 .....23 58 ....

86 24 59

87 25 60 .

88 26 61

89 27 62

90 28 63

91 29 64

92 30" 65 .....

93 31 66

94 32 67

PLUG 5-31 68 ,93 ., 33 68

- CHAN 70

71

72

73

74

c_N 75

m

i

m

m

J

96 34 69

97 35 70 -

98 36 71

37 72

,

99.

I00

I01

i02

3B

39

40

73

74

75

92



CONFIG. I"D x 5"HSHEET 1 OF 2 TEST NO. IB51C
m

RUN NO.

CONSTANT SET 220 DATE

MODEL MAT'L 17-4 TIC SCHEDULE

%
J,L_,

i z :3 4. I s
........ TZ '-bUC.F__O..

O 'D

7 ....a I q""- '
| , , J

469 CHAR 1 .033

47o 2 .on
j,

671 3 .030
472 4 .024

I II

473 _HAN ' 5 .0205

_74 -.. _ .Q23

_75 . 7 -o24

....476 .... _ .025,

_R_, 9 .0305 "

_R_ , c_a_ I0 .0305,
487 II .0305

JU

I"488 .........12 .031

- ]3 -

- . 14 -
I

- CMAN ] 5 . - _.

5_I 16 .0305

_ 02_,,, 522 , , ,.

524 lq .O175

525 C.AN 20 .,030

526 .... _ .032.

q_ .,, 22 '023'

514 23 '027
515 ........ 24 ..022

i

516 CHAN 25 .0305

517 26 "_0

SIR 27 ,0335

5o5 ,28 .028

,506 .... 29 _,0255

507 CNAN 30 .0255

508 ..32 .0255

5091 }2 _,0275

5_o 33 .03z5
497 34 .025

_98 o._N 35 .025

499 , 36 .0235

500 37 .03U
I •

501 , _8 .0305

502 39 .0325

489 CHAN 40 .027

_.

tT _O

I

i

i

' I' '

28 41
ii,,

29 42
|J

_0 43
i,

_i 44 ,,,

3,2 ....45

33 46

34 ....... _7
35 48

36 49

37 50
i

_8, ._
_9 52

_ 53,
41 54

42 55

! I

1
11 • L

2
II II

3
I II _J

_ _ ,

5
i

6
l i

7

8

10
ll

12

13
i J i J

14

43

44

45

46

47

48

49

50

51

52

53

54

55
I

56

5.7
58.

59

60

61

62

63

64

56

57

38

59.

,,.60.

61

62

63

64
i

65

] 66

67

68

69

70

71

72

73

74

75

76

]7

65 38.

66 ., 79

_7 80

15

16

17

18..,

19 L
20

21

22
. it

23

24 ....

25
__ L_

26

27 '
i

28

29
.

3O

31

"32 '

33

34

35
l ,.

36

37
,. | , ,

38

. 39
40



SHEET2_ OF__/_2

CONSTANTSET: 220

l Z 3

T&P_

V_JG_D

71
i ,,,,

72
i

73
i

74
,=,

75

76

77

78

79

8O

81

82

83

84

85
86

87

88

_9
90

j,,,

91

92

93

94

95

97

.... 98

99
i00

I01

102

103

104

105

f ,.

TEST NO.

RUN NO.

DATE

MODEL MAT' L

4- I

,o

I,,__L'T'I_ M_rJ.. I

"Tit' l

490

491'

PLUG XIII-3 492

494

478

479

480

481

482

527

528

PLUG 4-7 519

:r 520

511

512

503

483

743

744
745

746

747

7/,.R

PLUG 5-37 749

750

IH51C

17-4

5

CHAN 41

42

43

44

tHAN 45

46

47

48

Aq

CHAN 50

51

52

5.3
54!

CHAN 55

56

57

.%8

59
CHAN 60

62

63

64

CaAN _5

67

68

0P
CHAN 70

71

72

73

74

tHAN 75

CON-FIG. I"D x 5"H

T/C SCHEDULE

@
m

"I_CV.klI2

• 025

.0235

.030

.031

.032

.035

.034

.034

,033
•032

.0335

•033

•0345

•0325

•0345

.0325

,0545

.032
m

.0296

.0294

.0295

.0298

,0296

.0298

.0299

•0304

.0292

7 8 q
t ,,,

I
i

IO

_ _:_o_T0_

t l,_V%

68

69

70

71

72

73

74

75

76

77

.78

79

8O

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

9,6
97

98

99,.

i00

102

;T _'_0

81

82

83

84

85
,i

86

87

88

89

90

16

17

18

19

T_ _u'r

41
,|

42

43

44

45

46

47

49

5O

51

52

53
, , ,,,,

54

5520

21 56

22 57

23 58

24 59

6025

26 61

27 62

28 63

29 64

30 65

31 64 .....

32 67

33

34

35

36

37

38

39

40

68

69

70

71

72

73

74

75

94



[

C=,R,_PI
TAPIr..
V_GRD

SHEET 1 OF 2 TEST NO. IH51C
_ m _ _

RUN NO.

CONSTANT SET 300 DATE

MODEL MAT'L 17-4

....... 4' "Z 3 S ! ....
T£ .Q_ .%bL_...F_tL

t L ..,. , ._ %,I

31 469 ICHAN ]
H i t |i , t I i i _

32 _79 2 .032
,, Ltti II I

33, 471 3 .030
!'

34 472 4 .024

35 _ ........ 473 ¢HAN 5 .0205

36 ,, . 474 ._ .023

_7 PL[G (_II-i 475 7 .024

38 476 8 .025
m i | , ,

39 _S% _ .0305

40 . /.RA GHAN _0 .0305

hi , _ 487 II..0305

L? ,,, 488 12 .031

h_ , - 13 -

_ _4 - 14 ....7 ..
45 - CHAN 15 -

ill

47 , 5_2 17 .0295

.. 4R .... 523 18 _O_O

4q , , ,524 lq .O175

_0 ..... , 525 C.AN 20 .93Q,
....51 [,. 526 _, .032

__ 52 ..... [ _1_. _? .023

53 PLLFG XIII-2 514, . 23 .027,

_ 515 24 .o22
1 55 . 516, CHAN 25 .0305

56 ..... 517 26 .n_n

57 _]R 27 .0335

5fl 505 28 .028

59 ........ ,, 506 ,_ 29 .,0255

_o .... : _ 507 " C.AN 30 .0255

61 ," _ 508 31 .0255
Jt

67 509 32 .0275

63 , 510 33 .0315

..... _z r, 497 ._h .025

, hS PLUG XIII-3 498

66___ _ mm,lmm.

69

70

2"D x l"H
CON]FIG.

T/C SCHEDULE

,,,. , ,, mL .

a IV q

, • , _.1 .
.033 28

I: IT _O k._
i

41 i
i L|r

29 42 2
i , a ]

.,30 4_ _. 3

31 , 44 4 _

32 45 5
_s

33 46 6
t

34 ,._7,. :., 7
35 48 8

m_J

36 49 9

37 50 i0

38 .51 ii

39 52 12

_, 40 53 13

41 54 14

42 55 15

43 56 16

,44 . ! 57 17

45 58 _8-

4_ 59 _, 19", ,,

47 ,60 20
• | i , ,

48 61 21

49 62 22
i i| , j

50 63 23

51 64 24

52 65 25
| , •

53 66 26

54 67 27

55 68 28

56 69 29

5_, _ 70 30

58. 71 31

59 . 72' 32

60 '73 .... 33
i .......

61 74 34

_P--AN 35 .025 62 75 35

36 .0235 63 I
-------.-. 76

37 .____ 64__L__7__zz__Z
5o2---- ---____B__/.L__

"---- _ 39 .0325

-------- ------------.-_____ ___._I 489 CHAN 40 .027 g7 80



SHEET 2-- OF 2

CONSTANT SET: 300

C:l_t_f'Z !
Tb.P_..

V4JGtD

71

72
73

i

74

75
i

76

77

78
79

8O

8]

82

83

84

85

86
Ll L, ,

87

88

90

91

92

93

94

95

96

97

99

i00

i01

102

: ]03

104

105

,m

i,

TEST NO.

RUN NO.

DATE

IH51C CONFIG. 2"D x I"H

MODEL MAT'L 17-4 T/C SCHEDULE

Z [ 3 4

TJZ/_ _ 5. D L_C.E._Z.

L.t_L.TIG_

PLUG XIII-3

S G, 7 8 q tO

PiU," 5-1

t
l

I)

Mnt_EL
"TIE.

l_&.
i

490

491

492

493

494

478

479

480

481

482

_7
528

520

511

512

503

483

751

752

753
754

755

756

757

758

759

760

761

762

763

CHAN 41

42

43

44

¢_m_ 45

4_

47

/,q
CHAN 50

51

52

53
54

CRAN N5

_6

q7

%8

.59
CHAN 60

62

63

64

CHAN 65

AA

67

68

_9
CHAN 70

71
72

73

74

CH4N 75

.025

.0235

.030

.031

.032

•o 5
.034

,034

,053
.032

.0335

•033

.0345

.0325

.0345

_.

tT ¢_O
II

81

8'2

83

84
|,

85

86

87

88

L _%V% t:::

68

69

7O

71

72

73

74

75

76

77

.78

79

80

81

82

83
84

85,

86

_7

89

90
91

92

93
94

95
i,

96

97

98

• 99_

100

101

102

89

90

16

17

18

19

T_P_rr

41

42

43

44

45

46

47

48

49

50

5]

52

53

54

552O

.0325 21 56

22 57

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

•0345

.Q32

,0509

o_oR
.0308

.0309

.03_0

.o3_9

,Q310

.0298

.0302

.0305

•0308

•0309

.0304

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

7540

96



SHEET 1 OF 2

I

_ iu

|i

i

CONSTANT SET 301

t
i u

C_2
T_JPF..

I ,I

31

32

3q

34

35

36

38
ii

, 39
4O

,4]
A9

t_q

44

4p
46

47

4g

...49

....._0

51 ,
_ 52

_ 53

_ 54
55

57
Jl,

$8

S9

_ 60

61

62

63

A

65

66

' 67

F,6
69

70
,i

3

/

,,, _ ,,

i

i i|

im i

ii i

PLtG XIII-_ ,,

• t

i

i

i ii I ii, i

,, • i | i,i

]i

CONFIG. 2"D x I/2"HTEST NO. IH51C

RUN NO.

DATE

MODEL MAT'L 17-4

4. s ..'r a ,, .. ,o

(._I2J_P T_ tJ:bC I_Tl_t_ 125

TIC SCHEDULE

Id_. L'I u_ t.,I_VI I:: tT t%O klC_

469

_70
471

... 472.,

_.7_',,
_74

_75
476

ii i

A.q _,

/,_

487
488

5p]

522

523

524

525

526

514

515

516 ,,
517

q]R

505

t

,i,i

PLUG_ K]__ _"-3"

j ....

I II I

.033
. CHAN 1

2 .032

3 .030

4 ':024

¢HAN 5 .0205

6 .023

7 .024
i

_ .o2_
_o365

t

CHAN I0 .0305

ll .0305

]p ,031

, I_ -

_, ,-., -

KHAN 1_ --'_'---

]6 .03o5
17 .0295

lg .O_O ,,

]q. .0175

CHAN 20 .030

o_ .032
I

77 .023
I. 23 .027

2_ .o?,2

CHAN 25 .0305 ....

26 _oq,O

27 .0335

2_ .o28 .
50,6 , 29 ,,_,0255

507 ., CHAN 30 ,.0255

508 ,,,31 .0255

509 .... _2 .0275

510 33 .0315
t

497 _4 .025

498 _"_H 35 .025

4_ 36 .o235
SO0 37 .O_U

501 _8 .0305

502 39 .0325

489 ICHAN 40 .027

q7

|

28 41
| m

29 42
I J i | i

30 43
• i

31 44

32 45 5

33 46 6

. ,,7
48 8

' 36"'" 49 9
u i l= _ , _ i i i I I

37 50 I0

3s, , 5_ z_
qq 52 12

_g 53 13

41 54 14

42 55 15

i

2
I m i

3
L

I

i

_ i

mY

nil

43
i,, [ ,, i

44

46

47

48

49

5O

5z
52

53

54

55

56

i

ii

i

56

57

58

59

60

61

62

63

64

65

66

67

68
i

69

70

71

72

73

74

75

76

77

. 78

. 79

80

7, , , ....

58..

59
i t i,

6O

61

62

63

64

65

66

i

16

17

.... _.9 ,
20

21
22

23
i

24

25

26

27

28

29

3O

32

33

_4

35 "

36

37
i

38

39
40



SHEET2__ OF __./_2

CONSTANT SET: 301

t Z 3

T_ A M

T_PF-

WG£ D

71

.... 72
73

i

74

75

76

77
i

78

79

80

81
,,,

82

J

PL(rG XIII-3

83

84

85

86

87

.... 88
89

9O

91

92
,, ,, J • ,

93

94

95

9_

97

99

1O0

lO1

102

103

, 104
105

,i J

P

PLIJG 4-7

,,n

PLUG _-i

,

TEST NO. IHSIC

RUN NO.

DATE

MODEL MAT'L

m

4

CONFIG. 2"D x I/2"H

S

MG_EL ' COM_R_

"1"/(.. _Y_l=nl.
Ni&

490 CHAN 4'11

491 42

492 43

493

494 ¢HAN

478

479

480

481

482

17-4 T/C SCHEDULE

44

45

47

z_q
50 _

G,

"t_K.V.k1_
t", u'_

.025

.0235

.030

.031

.032

.035

.034

,. 034

'7 8 q ;O

LJ3C IxTIC_l_._ t'_

,T (%0

81

82

83

84

85

86

87

88

89

90CHAN

527 51 .0335 16

17528 52

_19 53
520 54

.033

.0345

.0325
i

.0345

.0325

,0545

.032

.0310

.0310

.0310

.0298

nqoz
.0305

.0308

.0309

,0304

511 CHAN %5

512 56

(.._ IZt_Lt P "1"

t _V% I::

68

69

70

71
i

72

73

74

75

76

77

78

79
80

81
82

83
84

85

86

87 .
88

89

90

91

92

93
,, ,,,

94

?._
96

97

98

99
,,r"

100

101

102

483 58

- .59
, , ,, , , ,

- CHAN 60

.... hl
- 62

- 63

- 64

755 CHAN 65

756 66
757 67

758 68

759 69

760 CHAIN 70

761

762

76_

CHiN

71

72

731

74

75

18

19

2O

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

k_C_

4]

42
i

43

44

45

46

47

48

49

50

5]

52

53

54

55

56

57

8 ....

59

60

61

62

63

64

65

66

67

68

69

7O

71

72

73

74

75

98



SHEET 1 OF 2

CONSTANT SET 302

T_Pr_

31

32

34

35

TEST NO. IH51C

RUN NO.

4O

44

45

55

57

66

69

70

DATE

CO.FIG.
2"D x I/4"H

MODEL MAT'L 17-4

Tear.gUt_

T/C SCHEDULE

"tiC.

469

471

472

'.HAN

476

487
488

523

524

525

514

515

516

517

506

5O8

510

497

501

502

489

61u_

.033

2

3

4 .024

5 .0205

•024

•025

03O5

ii

.031

•0305

17 .0295

•030

.023

23 .027

24

CHAN 25 .0305

26

27 .0335

.028

.0255

31 .0255

0275

33 .0315

025

36 .0235

•0305

.0325

CHAN 40 .027

g_

q ] ,o

r-. 17.._u, p I.

LICW_

28

29

t_C L't't_tl .t25,

C_

I::iT _0

41

42

31 44

32 45 5

33 46 6

7

48 8

36 49 9

37 50 i0

51 ii

12

53 13

41 54 14

42 55 15

43 56 16

44

48

49

57 17

58 18

59 19

60 20

61 21

62 22

50 63

51 64

52 65

53 66

67

55 68

56 69

70

58. 71

72

60 73

61 74

62 75

76

64

_7 80

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39



SHEET2-- OF

CONSTANTSET: 302

l Z 3

TEST NO. IH51C

RUN NO.

DATE

MODEL MAT'L

4

TIT. A _ .%D L__ F__E.

CONFIG. 2"D x I/4"H

17-4 T/C SCHEDULE

8 q xo

C._t_ E_.TI_ _ _._E_L_-.

(..._rL_ L_ P T L._r_ Ix'T'lcxl._ ,r_

T_P_ "TIC.
WG£D M_

71 490

72 491

73 PLI G XIII-3 492

74 493

75 494

76 478

77 47_

78 LRn
79 481

80 482

82 528

83 PL[ _-/ 519

84 520

5_rMbm. "_¢v. kl_

• J

CHAN 41 .025

42 .023_

43 .030

4Z .031

¢HAN 45 .032

_6 .035

@7 .034

/,Ri .034

aq .033

CHAN .50 .032

68 81 41
,,,

69 82 42

70 83 _3

71 84 44

72 85 45

73 86 _6

74 87 47

75 88 48

76 '' 89 49 -"

77 90 50

51 .0335 78 16 51

_= .0_3 7_ 17 _ 52

,, 53 .0345 80 1£ 53

54 .0325 81 19 54

85

87

88

89
90

9]

92

93

94

95

9_

97

98

99

i00

i01

102

103

,Z,o4
105

m_

PlJIG 5-1

511

512

503

483

m

757

758

759

760

76!
762

763

CHAN _5 .0345

56 .0325

67 ,0545

58 .032

$9
CHAN 60 -

62

63 -

64 -

CHAN 65 -

gA

67 .0310

68 .0298

_ .0302

CHAN 70 ,0505

71 .0308

72 .0309

73 .0304

74 -

CHAN 75 -

82 20 55

83 21 56

84 22 57

85 23 58

86 24 59

_7 _5 60
88 26 6t.
89

90

9!

27 62

28

29

3 --_ ....

64

6592 30

93 31 66

94 ' 32"" 67 -'

95

96

33

34

35

36

37

38

39

40

97

98

99

i00

I01

102

68

69

70

71

72

73

74

75
m

J

I
i00



SHEET i OF 2 GONFIG. 2"D x 1/8"H

CONSTANT SET 305

TEST 110. IHSIC

R_NO.

DATE

i

MODEL MAT'L _ 17-4 T/C SCOPes.

|

t

16P.Z_X
T_PP-.
WGRB

[ _'11'

31
I I iii

32
I II

33
_ ,, ,,,

34
ii

35

.... ;_

-" 38
_ I II

39

40
i i i

4]

/.'I

44
ml

45
46

47
4R

I

: 4q

.... ._Q
51

_ 52

_ 53

_ .54,
55

56

57

5R

r-m

61

F,?

,...... 63

• _L
¢

.65
.I

66
F

67

_R

69
iii i

I ,7o

i i ,

Z
,m

3 4' t;

'

/

ii iii i

• .m.[,_-

i

ii. i

i

I

1

ii

i i

ii,. L.,,

ii i

_LUG
'1

t.m L iI

| ,11

PT2 [G

ii i i

,, ii,,

,,, i i

ii

_!II-1

ii

ml,

i

L

XI_I-2

i

"L

"y/&

469

47O
471,

472

473

474

475 ,,

476
ii

487
488

571
522

523

.524.,

525

526

514
i

515

516
517

,llll

505

506
q

507
i

5o.8
509

510

497

498

499

500

501

502

489

6 7 8
| i

(.=.lZ_tl P "I"

.033

Z .032
3 .030

s.

4 .924
I.i I

C_N 5 0295
,_23

7,
,,,_ .o25,
q .0305

CHAN _0 .0305

ll .0305

]_ .031

14

CHAN 151 -

i6 .0305

17 ,0295

18 _O30

_q .0_7S
tHAN 20 .030

_ .032

_ .023
ml

23 .027
L w

24 .Og2

25,.o 05
26 .pRO ,,
27 .0335

28 .028

2q .,0255 ,,,
c_AN 30 .0255

31 .0255

32 .Q275

, 33 .0315

_4 .025

36 .0235

..... 37 .03U

38 .0305
I

39 .0325

C_N 40 .027

q tO

II

28 41 1

29 42 2
I ii i II

, _o 4_, 3 ,
, 3! .... 44 4 _

32 _ 45 5
iii _ i

_3 46 6

_4 _.7 ,_ 7,,
35 48 8

i i i ii

.... 36 49 9

37 50 I0
III i i J

.... 38 51 II

39 52 12

_O 53 13

41 54 14
I iii ....

42 55 15

43 56 16
L I I ,, _.

,, 44 ..... 57 17

.... _,5 58 . ,18 ,,
.46 59 19 ..

.... _7 ...... 60 .,,
48 61 ....21

m i i

49 62 2'_ "
i ii lira i iii

50 63 23 ....
im [. i_ m ii i

51 64 24

52 65 25
i i,

53 66 26

54 ' " ,67', 2_7
"55 68 2_ -
56 69 29

I i

.......... 5,7 ... 70 30

58. 71 31
.i |

59 72 32

60 73 33

.... 61 74 34

62 75 35
iii

63 76' 36
] . ,

64 77. 37

65 78., 38

,., 6_ , , 79 . 39
7 80 40

101



_n_-u CUNFiG. _ u x _/o
SHEET 2._ OF _ 2 TEST NO.

RUN NO.

DATE

CONSTANT SET:___ MODEL MAT'L
17-4 T/C SCHEDULE

z I' :5" 4- s 6 • a q i

1 _ ___ l _l_ l_T _ _ u _l_ _

('a u'_ LIVW% I:: LT C,,O _
V_IaR.B _ I_. i ,.,,..,.,..,,.......,,.,.,,.....,,............==_
=,=======_ _ ==----,"='__

71 _i I 490 CIIAN 41 .025 : 68 81 41 !___._ ._.___---------

73 PLUG Xlll-3 492 43 _ -''-'--" _'0 83 43 ..

" 74 ,I 493 4/.11 ,031 ,, 71 84 44 __ _

..... 75 494 ,,_I-]AN45 ,032 72 ,, 85 45

76 478 46 .035 ' 73 86 46

7'7 479 _7 .034 74 87 ¼7 ....
48

, 78, 480 Am ,034 75 .... 88 _ _

- 79 481 _a .033 76 89 49

80, 482 CHAN .50 ,032 77 90 50

81 527 51 .0335 78" 16 5i .....

82 528 59_ .033 79 17 52 -

83 PLUG 4-7' 519 53 .0345 ,,80 .....18 53

84 520 54 ,0325 81 19 54

....85 511 _,HAN 551 .0345 82 20 . 55 __

86 512 56 .0325 83 21 56 .....

87 _03 _7 ,0345 84 22 57 ___

_B8 483 58 ,032 . 85 23 58 .

89 .... - 39 . 86 24 59 _

90 1 - CHAN 60 - R7 _5 60

...... 91, - ,...... &l . ...... 88 26 61 ........

92 - 62 - ,, 89 ......27 .... 62 ,,,

'93' ' ' -- -. 63 - , ............. 90 28 _ _63 _
|

..... 94 ,,- ,,,64 - 01 29 , 64

g5 - (_BAN .65 - 92 30 65 .......
' I

., 9,(_ .... - _.r. - 93 31 66

97 _ 67 - 94 32 67

98 PLUG _-J. 758 68' .0298 ..... 95 33 68

99 759 _9 ,;'0302 96 34 69

iO0 760 CHAN .70 i,,0305, 97 35 I 70

i01 761 71 -03108 98 36 71

i02' 762 ' " 72 "."03'09 ....99 ,_ 37 72' , ,

. 103 763 , . 7'3 . ._Q30_ ,,, i00 38 73

).04 , - 74 - 101 39 74

105 - CHAN 75 - 102 40 75

L ''

i , , ,

J___ i jl

I

t,,

, ,,m

102



SHEET 1 OF 2

CONSTANT SET 310
L

TEST N0. IX51C
- _t L _ , ,, _

RUN IO.

DATE

MODEL MAT'L 17-4

1 Z :5 4.

T£ _ _ _ I)t,tC.E.IL

6 @

6pmr%

T&P_

VM_Itb
I I ' " "' '

31

32
I I

........ "_3
34

I

...... 35

Jl I

38
I I L i

39

4O

i i L

A?

44

45

46

47

i|i

49

50.
i

51
• 52,

• 53

54
55

56

.,.,. 57

59

_0,,

61.

i i_ 63

65 PLUG

66

. 6/ I

..... 6_
i

69

70 _F
IIi •

I

PLVC xr_T-I

,.

t

i L ml

MaI_rJL _ _va1_
'TIC. 5#_I_L q_1£Y._

I i

PLUG ,, XllI-2

°

II

469
i

470

471

472

473

_Tq
475

476

AR%

I, _tf-_

487
488

i i

522

523
i ii

524
525

526

51q
514 .

515

.. 516

..5.!7.
qIR

505

• . 506

5O7

508
r .

509

510
i • I iii

497
i

Xlll-3 498

z_99
i,i i i

fim%
H I J

.033
C].]AN ],

.... 2 .032
.=.

3 .030

..... Z_ .024

CBAN 5 .0205

6 .023

7 .024

,,I_ .o25
9 o'3o. 

c_ i0 0305

ll .030_
II I ,,I I

12 .031

14

C,AN ]_ -
i_ .0305
17 .0295

1S .o_o

1Q 0175

c_An 20 .030
o_ .032

.... ?2 .023

• .23 .027

.24 ,0_2

CltAN 25 .0305

.... 26 -o_o

27 .03_5
28 .028

in

• 29 .0255

,n_AN 30 .0255

31 .o2f 
I

_z .0275
33 •0315

I

_4 .025
ii

n.AN 35 .025

)6 .0235

37, .o3u

38 .0305

39 .0325
CHAN 40 .027

5o0
501

5O2

489

103

OONFIG. 2"D x 2"H

TIC SC_Dm._

T 8 I q 1o
m ,, i ,,

C_M= P_T._ I_1_. _P_

L l_V_ I::,T _o IAcs
III II

28 41 1

29 _ ' '42 2

_o _ 3 , ,
_ 31 44

32 45 5

_3. 46 6 ,,
34 47 7

35 48 8
I I j

36 49 9

37 50 i0

, , 18 51 i_

_9 ._l ..........
40 53 ., _.3 ....
41 ,,, 54 14
42 55 15

=, ,

_7,
48

49

5O

51

52

53
i

54

55

56

. ,57 .....
58.

59
,,,_"

60

61

62

63

_' 6,4

65

66

_7

43. 56

44

46

16

! 57 ....... 17

58 18

59 _19 .....
60 ....20

] , _i '

61 21

62 22

63 _'J"

64 24

65 25 --
• * m

66 26

67 .... 27
68 28

69 29

70 30

71 31

72 32' '

73 33

74 34

75 35
i

76 36

77 , 37

78 ,38

79. .39
• | __

80 40



SHEET2._ OF_!2 TESTNO.
RUN NO.

DATE

CONSTANT SET:__31(1___ MODEL MAT'L

I _ 3 4

T_ t_ I_ .._I_ U,C.E._L

CM'46uf'Z _ _LTI(_ M_I_r.L

T _P_ "1"16..

VdCb1_D _

71

73 PLUG XIII-3

75

76

77

79

80

81

82

83

84

85

8O

87

490

493

494

478

479

482

519

520

90

92

93

94

95

97

99

I00

i01

102

103

17-4 T/C SCHEDULE

105

PLUG 7

765

766

PLUG

767

768

769

770

771

772

773

774

776

777

778

S & 7 8 q lo

C._12._ P T _.._C I_.'T'I_, .r'_

SYl_bm.
f, u_

C_'_ 41 .025

42

43 .030

.031

.034

L k_V_

68

69

70

71

72

73

75

CHAN 50 . 032

51 .0335

77

78

.0345

54 .0325

.0345

.0325

80

82

84

62 .0298

63

64
.0300"

t I.um_,_- t 13_c-v-,_,_,,_
_. T_:_rr

I:::IT t-,O I I_C_

81 41 :

82 42

83 43

84 44

85 45

86 46

87 47

88 48

49

.0299

67 .0299

68 .0299

9O 5O

16 51.

52

CHAN 70 .0339

71 .0339

72

73

.0345

•03_9

18 53

19 54

20 55

21 56

22 57

58

24 59

60

88 26 61

89 27 62

90 28 63

29

92 30

93 31

94 32

33

97

98

I00

102

34

35

36

37

38

39

40

64

65

66

67

68

69

71

72
73

74

75

104



s.,E'ri oF 2

CONSTANT SET 320

TEST NO. IB5IC 2"D x 8'vH

DATE

MODEL MAT'L 17-4 T/c scRzD_Z

31

4O

44

45

55

57

66

69

70

469

471

472

476

488

523

524

525

514

515

516

506

508

510

497

501

502

489

$

•0305

ii

.031

w

m

0305

17 .0295

•030

.023

23 .027

24

CRAN 25 0305

26

27 .0335

.028

0255

31 .0255

.0275

33 .0315

.025

36 •0235

.0305

39 .0325

CBAN 40 .027

41 54 14

42 55 15

43 56 16

17

18

19

60 20

48 61 21

49 62 22

50 63

51 64

52 65 25

53 66 26

67 27

55 68 28

56 69 29

70 30

58. 71 31

72 32

60 73 33

61 74 34

62 75 35

76 36

64 37

38

39

_7 80

105



SHEETL OF2 GUN)_. z u x o

J

t

GR/_UfI'

TkPE.

WGIZD

71

7_
73
74

75

76

77
i

78
,79

80

81
,,L

82

83

84

85
,|,

86
i

87
i

8_

B9
90

91
92

i i,

93

94
i

95

96

97

P_
99

I00
i

i01

102
i

103

104

'i 105

i

-. ii.i

CONSTANT SET: 320

I z

TEST NO.

RUN NO.

DATE

MODEL MAT'L 17-4

3 4 s

t
PLUG Xlll-"3

ik

PLUG 4- 7

I
k

PLUG 15-17

"T/C. SyI_I_I.. _"_¢Y.Ui_

T/C SCHEDULE

, , , ,, , , , ,J ,

& '7 8 q

k_Cw

41 _'

42

43
L4

_,.

490 CHAN 41 .025

491 42 .0235

492 43 .030

493 44 .031 ..

494 GIiAN 45 .032

478 46 -035

tT (hO
i i i

68 81

69 82

7,0 83
71 84

72 85

73 86

_71 .O34479

480 _m .034

48_ _ .033

482 CHAN 50 .032

527 51 .0335

528 5_ .033

519 _3 .0345

54 .0325

cmAN _5 .0345

_6 .0325

_7 .0345

_ ,_2

59

CHAN 60 -

_i .0302

.....62 .0302

63 O303

64 ,0503

C_AN 65 .0303

66 .0305
67 .0305

74 87

520

511

_12

503
483

779
780

,i

781 -

782

783

784

7_P
786

787

68 .0305

69 .0303

75

76

77

78
,, I

79

88

, 89

90

45

46 i
47

788 CHAN 70

789 71

790 72

- 73

- 74

- tHAN 75

.0300

.0303

.o3_s

5O
,,,,,, , ,. ,,, ,, , , ,__,

16 51

17 52

80 18 53

81 19 54

82 20 55

_3. 21 56 ,.,
84 22 57

85 23 58 _

86,, , 24 59 .....

87 _5 ....60 .,

88 26 61.

89 27 62

90 28 63

91 29 64

92 30 65

93 " 31 '' 66

94 32 67

95 33 68

96 34 69

97 L, 35

98 36

99. 37

i00 38

101 39

_02 40

70

71

72

73

74

75

Ii

106



l

4

SHEET 1 OF 2 TEST NO. IH51C

RUN NO.
1

CONSTANT SET 400 DATE

I_D I_- M&T'L 17-4

l

I s <,
i i i

T&P_
V_GRI_

I

31
I

32

33
I

34

35

36

_7
38

39

40

41

a7

44
ii

45

46

47

48

&q

50

51

52.
53

54

55

.56
57

_R

$9
RO

_P

i

PLUG X_II-Z

i

k

PLUG XIII-2

,,_
_t

""W m mmmmmi_m.mmmm

mat mlmmm,

63

-,r._ L_
66

•mmmmmmm mmmm_

69

-_-----
I

T/¢.. 5V_ta_L
tld_k.

_,, I II I II II

469 C.AN ],

/t70 2
471 3
i

472 4

473 CHAN 5

474 6

475 7

, 476 _,_

ARc;

/,RA

487
488

i i

%21

522

523

524

525

526

514 ,

515

516

517

5]8

5O5

5O6

507

508

rlu%

.033

.032

.030

.024
|

.0205

.023

.024

_025
.0305

I

CONFIG. SWEPT CYLINDER

T/C SC_DULE

'7 8
i

L_I2._P -1-

_pulr_ £_s

LILY%

28

29
I I

_O
, 31

32
I

33

34
33

3,6 ,
CtlA_ _0 i .0305 37

.. _ 11 .030_ . _8

]? •031 19

]_ -, ,, 40
1_ , - , 4z

CRAN l_ - 42

|_ .0305 43
I

17 .0295 44

19 O175 46

CHAN 20 .030 47

_1 .032 48

pp .023 49
i i

23 .027 50

24 .022 51

CHAN 25 .0305 52

26 .n_O 53
27 .0335 54

_ •028 , 55

29 .0255 56

cHAN 30 •0255 57

• , |,,,

q to
i

31 •0255 58 .

,,...,,... _ _ .0275 59 72

510 33 .0315 60 73
i i

497 _ _ 61 74

•uz_• 62 75

-_• 64

t_t. _.'l"l_l,,_ .E!,

76

501
_-..________.____...._. .0305

502
_------.--.__._____.. 39 .0325

489 CHAN 40 .027 67 RO

C 14al,lu_

I_.

41 1

42 2

_ 3

.44 4

45 5

46 6
i

47 7
I

48 8

49 9

50 I0
i

51 ii

52 12
ii u

,53 13

54 14

55 15

56 16

57 17 -

.58 .18
59 19

60 .... 20

61 [.- 21

62 22

63 23

64 24
i

65 25

66 26

67 27
i

68 28

69 29

70 30
i

71 31

32

33

34

35

36

37

38

0

107



TI-]-51C CORFIG. SWEPT CYLINDER

pi

II

1

! ! " .,,I

+

II

+

S'tIEET 2 OF 2 TEST NO. ,

Rt._ tqO.

DATE

CONSTANT SET:_ MODEL MAT'L

W_D

71

72

73
74

75
i

76

77
79
79

i|.

80

81

82

83

84
i

85

86

87

8R

89

90

91

92

93

94,..

95

96

98

99
100

101

i02

103

_04,
105

i , iii,

i

,,.PLUG Xlll-3

i

i i

,, . I

PLUG 4-9

f

i, ,i,

, ml

PLUG )}--29.

i ii .

|., ,

T/,"
tk6.

490

J.ql

492

AOq

&QA

478
ii

479
480

481

482

527
528

520

511

512

5O3

_95
483

836

837
838

839
i

840,

R&p

843

844

m

5R.ItA /k_euma t_,,,_,,.

I I

CHAN 411

42

,43

44
CEAN45

,,46 .032

.471 .031

&.! .0305

AQ ,031..

CHAt; 50 .031

51 .031

5_ .0315

_3 .03.!5

54 .0315

CHAN N5 .032

• 56 _ ,0315

(.#eW'$
I

.025

.0235

.030 .....

.03i "
03i ' '

I

68

,69
70
71

72

73

74

75

76

77

78

79

80

82

83.
57

_8

59

CHAN 60

K1

62
_3
1_4

_ _5

.031

.030

.032

.0293

.0295

.0296

_0295

,0298

84

85

B6
_7

88

89

90

91

92
m

,66 .029.8
67 .0295

, 68 ,01_95

.....(_) .0297

CHAN ?0 .0z_D_"

71

72

73

74

CSAN 25

93

94

95

96
97

98

99.,
100

,,,, , m

i

i m

i , ..,

i I,. i,

t

1o {

I_. I_'r

81 41 :,

82 42 '

,,'83, 43
84 44

85 45 _+
86 46 j-

87 47 , , ,,C
88 " 48
89 49 .... +,+
90 50

16 51 ._)

.!.7.. 52
18 53

19 54

20 55 __:

21 56
22 57

23 58

_4 59

2_ 60 ,

26 61

27 62

28 63 ............

29 64

30 65

31 66

32'' 67 :

33 ......68
34 69

35 70 ....
. ,,, , ,

36 71 i

37 72

38 73

39 74

40 75'

. m,,

i

I

I08



m m

-_-r _a. ZH-SZC
i • i i

KUI_. kl:.. , ,

f'_&KA_'I6"_ i/2" x 2" 3D

"" 'i i

"I"1 C. _ CI.I_:_L..F..

Z I 3
i i

TIZ _IU

,C_m.mUf'X _.,LTIG_

T _,PF.... I "'W4Go..O

31
32

33

. _5

_6
37

3_

39

LO

1,2

L3

&6

h7

PLU

I_ ,,,,

AP !.,
A9

,,,,

5O

51

52
53 PLUG
%
5_
'56 "_

'57
5_

59
6O

61

_2

63
___ 64

65

66

PLUG

I

4 5 @

ZT

i

2T, •

3T

61"7

6_,
6q

7O

MA_f.L C_1_ 3V,_tl

ii ,,,,

2

. 3

A
CHAN 5

6

469
,,, ,

. 470

471

472
473

474

.029

•O28

•027

.027

•027

,027 ,

.027

•026

•026

•027

•027

•025.

526 21

475 7

476 8

477 9

478 CHAN i0
i

479 ii

'48o ' ' n
481 .... 13

482 -- 14 1025
483 CHAN 15 .'025

521 16 •024

522' 17 .025
523 18 •026

524 19 .025"

525 " 'CI-IAN20 .026
, i,

.027

22 .027

23 .026,

24 .02_
25 .026

26 .026
27 .025

527

57R

513

514

515

516

517 28

518 29

519 CHAN 30

520 31

505 32

506 33

507 34

'5o8' 'c_ 35

509 36

_n 37

_i _ 38

s_2 39

504 OmeN40

7 8
i

C,_kl_ I_.,T I Okl

£ WIV*,
r' I

28
i ii ii

29

)o,, ,

31

33
3&

35

• 36
,H

,, )7

. ,,.1_

, _9.
&o

I

/`2
,,,, •

,4.5
._6

_7
/`8

/`9

50 ,51

52

53

5A

.025 _

:026_ 56
i

.025 _7

.026 58

.028 59

.029 60

•025 61

.026 62

.o_5" _3

.025 6/`

.027 . 65

.027 66

.027 69

q ) ,o

_.O.C. IxT|Cs_.%.V._

¢'l._ua, f Br_..',_,,, _,,a

TOK%_"[ T_l_.n'l&a,,=,_,o,,_, ,,,-:,,,
/`i 1

i i ii i i

/`2 2
i i i I i

, z,3 , ,3, ,

/,5 5

/`6 6
/4.") 7 -'

, ,_± ,

&8 8
/,9 q

_o ,, _o
,,,,, ,

51 !l

53 I .... _3 ....
% 1.1,

55 15

56 16

57 ]'7..
5._ _,.
59 19

60 _T 20
61 _ 21

62 .22

,,,63 ,, 23 .
6/` 2A

65 25

66 26

69 27

68 2_

69 29

90 30

71 3! .....

72 3_
73 33

7/` 31'

75 35

76 3("

;/'7 37

7_ ....3_

7o _9 , ,,
8O LO

109



S_EET 2 OF__..2.

i ,,,

,,i,

i J

i i

i

i i

CONSTANT SET: 410

TEST bK).

RUN NO.

DATE

IH-51C

MODEL MAT' L 17-4 .__

Z

CONFIG. ½" x 2" 3D

T/C SCHEDULE

I :5 4 I s
T£ _ lU _-I:)I.IC.FJZ.

G,R_'Z _LTI_t3

WG_D
J .... , ,

71 _. 503

72 502

73 PLUG 3T 501

74 500

75 499
i

76 498

77 497

7,_, 4_¢
79 49,5

:I 4948o
81 493

I....82 .. 4_2
83 PLUG 4T ,',91

,.|

84 490

85 ,., 4_)
86 484

.87 485

_8. 486

89 t._7

90 488

91 544

92 .I 545

94 547
i i ii

95 548
96 549

'c_7 550
98 PLUG 6T 551

99 552
i

100 553

101 554

,102 555

103 5_6

IQ4 , | 557

105 ,,, _ 558

Ma_=.l. I C__ _l_

"1'/_ i SYwtt=m. _t]E_

7 8 I q to

(.._rz._ P ,I- t._c. I_,"t'l_,t_,_, .T'_

I_eu_mt.]_KzkeL,ts C_t_e,_. IBF.t...V..w_t,._

6h_V% IgtT¢_O kxc_

CHAN 41 ,027

42 .028

43 ,027

44 •0,27 ....

CHAN 4.5 .026

46 .026

_7 : •025.

.026

4q .027

CHAN 50 .028

51 1,028
5_ .027

,5"_.o27
54 . 026

C.A. _5 .Q.25
._(_ . 022

57 •026

_s!.027
59 . OPR

CHAN 60 .027

_l .024

62 i.028

63 1.027 .,,

_4 .027

OHAN 65 .026

_a •024

67 .029

68 .025

69 .025

CHAN .70 .025

71 .026
72 .025

73 .025

74 .025

cvmaN 75 .025

68 81 41 ;

69 82 42 :

70 .83 43

71 84 44 _:

72 85 45 ;_

73 86 46 j"

74 87 47 _"

75 88 48 .l.
76 89 49 t-

77 90 50 '

"78 16 51

79 17 52 '

_, 80 18 53 '_

,I
81 19 54

82 20 55

83 21 56

8_ 22

23

24

85

8_ ,

87 .25

88 26

57

58

59

6O

61

62

63

64

65

67

68

69

71

72

89 27

90 28

91 29

92 30

93 31

94 32

95 33

.96 34
97 35

98 36

99_ 37
i00 38

I01 - 39

_02 40

73

74

75

110



SHEET I OF 2 TEST NO. IH51C CONFIG. 1/4" D

EUN NO.

CONSTANT SET _.00 DATE
MODEL MAT'L 17-4 T/C SCHEDtrLE

tO

469 .033 40 mv 28

2 29

471 3

34 472 4 •024 44

35 .0205 32 45

46

.024

•025

.0305

ii

•031

m

.0305

17 .0295

476 48

36 49

37

5

6

7

8

9

50 I0

51 ii

12

53 13

487
488

44

45

523

524

525 .030

.023

514 23 .027

515 24

55 516 CHAN 25 .0305

i17 26

57 27 .0335

.028

506 0255

508 31 .0255

.0275

510 33 .0315

497 .025

66 .0235

501 0305

69 502 39 .0325

70 489 CHAN 40 .027

41 54 14

42 55 15

56 16

44 17

18

19

60 20

48 61 21

49 62 22

50 63

51 64

52 _ 65 25

53 66 26

67 27

55 68 28

56 69 29

70 30

58 . 71 31

72 32

60 73 33

61 74 34

62 75 35

76 36

64 37

38

39

_7 80 !40

Iii



SHEET2_ OF._./_2 GUN_'IU. 1/4" D

CONSTANTSET: 500

, Z

TkP_

WGtD

71

72
73

75

TEST NO.

RUN NO.

DATE

MODEL MAT' L

! • "' 4-1 s

L.c_L.TICb_

I

PLuG XIII-3

17-4

, i

I _ ,,

T/C SCHEDULE

T a q 1o

(._ I'L_U, P "I"

M_, I 6, u't L WW%
[

490 CHAN 41 ,025 40 mv

'_i 42 .0235

492 43 .030

493 44 _p31 ,

494 G_etlq 45 .032

L._C IK'Vtc_I_ I'A

76

77
i

79
1

8O

81

82

478 46 .0_

479 _7 .034

480 6a .034

481 4q ,033

482 CHAN 50 .032

527 51 .0335

528 52 .033

83

84
i

85

86
l

87

88

89
90

91

92
i

93

94

95

97

98

99
100

101

102

103

..... 104

, , 105

PLUG 4-7 519 53! .0345

52b 54 .0325
511 _HAN _5 .0345

_12 56 .0325

}Q3 , $7 .0345

483 ._8 .032

- 59 -

- CHAN 60 -

B1
62

PLUG

.... 63 -

- 64 -

- CP,AN 65 -

66
- 67

68

69

CItAN ?0

71
,| |

72 ¸

73

74

CHAN Y5

, |

mm

._E_laaSa¢I

I::iT _0

68 81

69 82

70 83
71 84

72 85

73 86

74 87

75 88

76 89

77 90

78 16

79 17

80

81 19

82 2O

41

42

43

44

45
JL_ ....

46

47

48

49

50

51'

52
, ,, ,,,

18 53

54
| ,

55

83 21 56

84 22 57

85 23 58

86 24 59

_7 _ 60

88 26 61
89 27

90 28 63

62

91 29 64

92 30 65

93 3i 66

94 32

95 33

96 34

97 35

98 36

99. 37

100 38

I01 39

102 40

J ,

67

68

69

70

71

72

73

74

75

112



SHEET 1 OF 2

CONSTANT SET_SDI

Z

TEST NO.

Rtm NO.

DATE

IH51C CONFIC.

MODEL MAT'L 17-4

:3 4. S

n *-

4O

44

45

476

487 ii

488

"T/C.

469 .033

2

471 3

472 4 .024

.0205

.024

.025

.0305

.031

m

o

.0295

55

57

66

69

70

523

524

525

514 ,,

515

516

506

508

510

497

23

24

CHAN 25

26

27

CHAN 40

1/4" D

T/C SC_ZDU_V-

501

502

489

•030

.032

•023

•027

.0305

.0335

.028

0255

.0255

.0275

.0315

.025

.0235

.0305

.0325

•027

32

36

37

41

42

43

48

49

50

51

52

53

55

56

58.

60

61

62

64

44

45

46

48

49

50

51

53

54

55

56

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

8O

5

6

7

8

9

i0

ii

12

14

15

16

17

18

19

_'21

22

25

26

27

28

29

30

31

32

33

34

35

36

37

38

• 39

i13



|,

1

SNEET 2..._OF 2

CONSTANT SET: 501

3

W(_IZb

-- 71 J

" 72 i
,i

73 PLUG
i

'' 74'

75

76

77
i

79
79

|i i

8o
81

82

83 PLUG

84

85

86
i

87

P£UG

R8

89
l i i

90

.91
92

i

93
tJ it

94
• i

95
i

,,, 96

...... 97

99
100

101
iiii

102

103

104

, 105

,,

JLH._ JLt,TEST NO.

RUN NO.

DATE

MODEL MAT'L 17-_____4T/C SCHEDULE

I i

4 $ 6

M _OF.L C_Mt_I_

"1/(..

CONFIG. 1/4" T)

'7 S ! '_ lo
| ill

._Kl_ _mumm_

g, u_ L IwAV%

t._C IxT|C_A VA

_.

II

490
1

491

XIII-3 492

493

494

478

CHAN 41 .025 I0 mv

42 0235 i

43 .030 i

4_ ..931 , ,

CKAN 45 .032 , ,

46 .035

4-7

479

4B0
481
482

527

528
519
520

_7 .034
_.I .034
_Q .033

C_N 50 .032
i

51 .0335

52 .033

53 .0345

54 .o325
511

,_Q,_,
483

c_ _51 .0345

_ .0325

57 .0345

%8 ,Q_2

_9

CI-L_N60 -

I 62

64

I

I

CtlAN 65 -

66
67

68 -

1

CHAN 70

I

a

71:
|i

72

73

I 74

CHAN 75

I

I

J

i
]

7

68 81

69 82

70 83
71 84

72 85

73 86

74 87

75 88

76 89

77 90

78 16

79 17

80 18

81 19

IBKc.Y-_

T_Pu'r
IAC_

41

i_ 42 ........
43

44

45

46 .........

47

iB ........

49

5O

51 .....

52

53

54

82 20 55

83 21 56

84 22 57

85. 23

.86 24

: 87 25
J

' 88 26
I

i 89 ..... 27 .......
90 28

i

: 91 29
! 92 30

93 31

94

95

i 96 34

i 97 35

i 98 3699. 37

I00 38

i lOl 39

102 40

32

33

58

59

60 ......
61

62

63

64

65 "

......66 "

67

68

69

70

71

72
73

74

75

114



SE_ET i OF 2 TEST NO. IH51C

RIJN 1_.

CONSTANT SET 600 DATE

_)NFIG. i/8" RECT. PROT.

MODEL M&T'L 17-4 T/c SCHEDULE

....... Z 1 4. ,I 6
....... "

6WX
T&PI_.

WGED

31

32

33

34

35

36

_7

38
ii

39

40

A?

A'4 .......

_ .44
45

_ 45

47

4R
i

_ 4_

_ 50.,

51

52
53

54

55

56

. ,,57
_R

59
ii

6O

• 61
i

6?

.. 63.

-- g5

g5

----_____

69

70
i II IIJ II

I

i

,m

• :PLU_ _¢:- - •

,|

PLUG

i ii

,. ", J a q I ,o
i I| | i i a

469

47O
i

A71,,,
472

,47,3,
4,74
475

,476

477
478

479 . .
480

C_A_ 1 .029

,, 2, .o28
3 .027

4 •027
I

CHAN 5 •027

5 .026
I I ]

7 .027

8 .027

9 .026

CHAII _,0 .026
I I

Ii .027

1_ .027

] .3. .025

14 .025

c_N 1 5 •025

16 ,026

.....17 ,025

18 .026

]c_ .027

CHAN 20 .028

,,, 91 .028

.027

.026

.025

•022
ii ii

.026
I i

.027
i i

•028
.027

.025
I

.028
L

•025
i

•024

•025

•025

iii

481

483

,, 498.

• _,q7

496

495

494

493
I

492

491 23
i ],

490 24

489 CKAN 25
i

484 26
• .i i

, _ 485 .... 27
• .. 486 28

/,R7 29

48.8 C_N 30

. 529 ,31,,
530 _. 32

._ 531 33
i,

_,, 532 q&

PLUG .5_'i :..'.... 533 z"_AT,a _5

._ ..,.. _ _
535

. --.--_ 536

,T'-- __.. 537 39
Ir 538 CHAN 40 .027

I i

28

29

32
| i. i

_3
34
35 _

36

_P

39

40

41 1

42 2
II I I I [ il

/-i_I 3
, ' L , __JU

44.. _ 4 ,, ,
45 5

i i

46 6
i I _lll

47. 7
2 .

48 8
I

49 9

50 I0
m i i

I 51 ii
___ __

52 12

,,, , 53 , 13, , ,

42

43
i

44

45

46

47

48

49
5O

51

52
ii

53

54
55

56
,i

_7
58.

59_

6O
, . i

61
a i

62

63

64

|, ,,,

54 14

55 15

56 _ i6 ......

57 .... 17
58 !8

_9 -_49
60 ..20

, i

61 21
i.

62 22

63 23

64 '" ]}4 -
I , i

65 25

66 26

67 27 .....
i ,m68 2_

6'9 29
m ,

70 30

71 31

72 32

73

74

75
|

76

7._ZL.__
_878._._

33

34-"

i , i,

36

37
38

_7 . 80



SHEET _22 OF _.2.2

CONSTANT SET: 600

TEST NO. IH-51C

RUN NO.

DATE

MODEL MAT'L 17-4

CONFIG. 1/8" RECT. BLOCK

T/C SCHEDULE

Z 3 4 S

I_/_LTIGU M_l_d,. COM_

G,
i

7 !. 8 q t_

71

72

73 PLUG 5T

74

75

76

77

78

79

80 :

81

82

83 PLUG 6T

84

85

86

87

R_

9O

9x
92

93

94

95

97

99
i00

I01

102

103

105

"T/(.
llil_ .

i i

539 CRAN 41 •024

540 42 ,Q_8

541 43 .026

542 4_ .025

543 CH6N 45 .025

544 _ .02_

545 _7 ,028

546 &_ .027

547 ,&q .027

548 CHAN 50 .026

549 51 .024

L_V%
,..., ,.

i

68

, ,69
70

71

72

73

74

75

7_
77

78

550 591 .029

55] 53 _ .025

552 54 ..025

79
8O

81

82553 CRAN $5 .025

554 56 .026

555 _7 .025

556 _8 .np%

557 59 .025

558 CHAN 60 .025

79] _I .0296

792 62 •0300

793 63 .03Q5

- 64 -

C_JN 65

67

68

CHAN _0

72

KI_,.

81 41

82 42

83 43

84 44

85 45

86 46

87' 47 --

88 48

89 49

90 50

16 51

17 52

18 53

19 54

20 55

83 21

84 22

85 23

86 24

_7 25
88 26

89 27

90 28

91 29

92 30

93 31

94 32

33

96 34

97 35

98 36

37

100 38

39

102 40

56

57

58

59

60

61

62] ........

63

64

6%

66

67

68

69

71

72

73

74

75

116



8BEET 1 OF 2

CONSTANT SET 610

TEST _. IH51C

,, i _ i _

DATE

MODEL M&TIL 17-4

i i . ,, _,, Jm

,"1 zl • ,.Is 6..
......

G,e.n_I
TMwc.
WI_IZB

31

32 ,

33
i im

34

36
nn L

, !,, 37 ' .PLL_
-!. 38-

;: _ 39 - -
_"" 40

#

|,'i"

. --

/

at

41 .

/.9
n Uli

A':t
44

t

45 .
46 k

47___

i

4q
. . _..

50
I

• 51
t i ,i ,i t i

52
a it

53 PLUG

54 ,,
55

56

57

.59,
AN

am t _it

61 k

6P ,d

65 PLUG

66 I

67 I ,

" i69 ,
7O i

l I

469

_7Q
471.

472

473
i

474
t

4,75
476

477

478

47q

.482

483

498
497

496

. . 49_5

49_

492

491

490
489

484
l,

485

486 .

•487

488

_P9

53o
it

531

532

534

535
536

537

538

ul

, nl

n

GOB-FIG. ,,1/4" REC_. PROT.

T/C SCHEDULE

, _ ii, ,m , H,

7 _ q to

C_AN ] .029 28 41

.028 29 42

3 .027 _0 43

4 ,027 31 44

c_ _ .027 .32 45
6 .026 , _3 , 4,6, ,,
7 .027 34 47

8 _0_7 35 48

.... 9 .026 .36 . 49

fiHAN 10 .026 37 50

II _o_7 38 51

, l 7 .027 _9 52

,,, 1 _ .025,_ 40 ,, 53
14 .025 41 54

t

!CHAN 15 ,025 42 55

16 ,026 43 56

17 .025 ..... 44

18 .026 ,,, _

l.q .027 ,,4_

CHAN 20 .028 _7

_, ,028. 4.8 ,

_p .027.,, 49

23 .027 50

24 .026 51
t t ||

_CHAN 25 .025 52

..... 6626 .022 53
t , tt ' _ t ,

27 .026 54 67

28 .027 -' 55 68

29 .028 56 69
t _, t i t

tHAN 30 ,027 57 70
n,

, ,31 .025 58 , 71
. i • ij

32 ,028 59 . 72
33 .025 60 7'3

_4 .0.24 ,, 61 74

mu_ 35 .....025 62 75

36 .025 63 76

. 37 .:075 " 64 , 77

_8 .027 ,, 65 78

39 _op7 66 _ 79
CHAN 40 .027 _7 80

117

_%amc¢
k&o,

1

2 _

3

4

5

6

7

8

9 '

i0

Ii

12

_3
14

15

16

5.7 17

_8 _8
59 19

6o 20
61 21

62 "" '22

63 ' 23 _ -'
• . t ,|

64 24

65 25

'26" - '

27

28

29

3O

31

32

33

34

35

36

37"

38

. 39
t .

40



SHEET 2 OF 2

CONSTANT SET: 610

TEST NO. IH51C

RUN NO.

CON-FIG. 1/4" RECT. PROT.

DATE

MODEL MAT'L 17-4 T/C SCHEDULE

L I

T_PF..

W_RD
,
71

72
73
7'4

75
76

77

78.
79

8O

81

82

Z
m, m

3 4

"TIC.
Ii1@.
i

539

540

54!
542

543

544

545

546

547

S

CHAN 41!

42

43

6

C.._l'Z.e_,,._p I" L.._C. Ix.'r'l_l,._..V_

68

69
i.

70
71

72

73

74

81

82

83

84
.,,.

85

86

87

88

89

90

t

PLUG 5T

548

4_

GHAN 45

46

47

Aq

CHAN 50

.024

_02R

.026

.025

.025

•024

.028

.027

•027

•026

75

7_,

77

I 41 .............

42

44

45

46
[

47

48

49.........
5O

83

84

PLuG 6T

549

55O

551

552

51
|

5£

53

54

-024

.029

.025

78

79¸
80

16

17

18

51

'2' "_ ........

53

81 19 54
85

86

87

RS

89

90

91

92

93

94

95

96

97

98

99

100

I01

102

103

I

7-45

I

m

553 CHAN

_55
556 _8

557, 59

558 CRAN 60

7q_ _1

7q5 62

79_ 63

797 64

- CaAN 65

67

68

CHAN 70

71

72

73

_.IA

_,5 ,025 82 20 55

56 .026

57 •025
83
84

21 56
22 57 -

85

86

87

88

89

90

23 58

24 59

25 60
26 61

.025

,,025
.025

.0300

.o_o_

.0300

.o_o_

27 62

28 63

91 29 64
.,J

92 30 65

93 31 66

94 32 67

95 33 68

96 34 69

97 35 70

98 36 71 ....

99 ,_ 37 72

38 73

39 74

40 75

i00

________ 102

J J_

l

I

118



S_raET 1 OF 2

CONSTANT SET 620

i

.... i z

TEST _0. IHSIC

E%_ NO.

DATE

MODEL MAT'L 17-4

i m

3 1 4"I 6.....
Te

(X)NFIG. 1/2" RECT. PROT.

TIc SCHEDULE
i i _., i i

' '&, " T a q to

ii ii i _ Jl

i

6Wl
TkP_
WGV.O

/

i

i i

• ¢'_ti_ L IvW%
III II I

.029

t028

.027

.027

_6 9 c.a_ 1,
.470 2

3471

_72 4
473 CHAN 5

474

47_ 7
476 ....

477 l 9

&7R CHAN i0

479 11
I II

&RO 1?

481 _

_,n_ 14

4gq CNAN 15

498 16
I

497 17

496 I 8

495 _q

_9_ . c.A. 2o
4_3 .,

491 23

_90 24

489 CHAN 25

484 26
ii i

485 27
i

__a 28

• 487 29

&RR CHAN 30

_?g 31

_0 32
531 33

532 "_4

533 e.A_ ii_5

534 36

535 ...... 37

536 38

537 39

538 CHAN 40

.027

.026

.027

.027

•026,,

.026
.027 - -
.027

.025

.025

.025

.026

.025
i

.026

.027

.028

._?R

.027

_027

"0_ 6 .,,

.025
i

.022
_|i J i

.026

•.027
.028

.027

.025
i mml i

.UZU

,025
_Q24

.0_5 I

025
II I JI

.025

.025

.027

.027

28

29
I _'_0 I

31
i i

32
im

}3

i

•' 36

37

i

41 i
i i i • I .

42 2
I I

43 3.,

44 4 •

45 5

46 6
I

47 7

48 " 8 ....
, I L I| I

49 9

50 I0

I

39

40
4ii I

42

43
i |

4_

46

47

48

49

50

51

52

53
54

H, i

55

56

57

58.

59

6O

_ 8 I 51 I n

52 12

53 13 , I,

54 14

55 15

56,_ 16
_J

57 17

58 !8

59 19
m,

60 20

61 21
62 .... 22 ....

63 23
64 24

65 25

66 " II 26

I 67 I 27
68 28

I I _ Im

69 29
i l

70 30

71 31

72 32

73 33

61 74 34--

62 75 35

63 76 36

64 ........ 27 37

5_ 78 38

66 7q ..39

67 80 40



SHEET 2-- OF__/_

CONSTANT SET: 620

TEST NO. IH-51C

RUN NO.

CONFIG. 1/2" RECT. PROT.

DATE

MODEL MAT'L 17-4 T/C SCHEDULE

C_t_Z

%MGW.b

71

72
i

k, 73
74

75

76

77

78

79

8O

81

82

83

84

85

86

87

88

89

9O

91
92

93

94

95

96

97

98

99

I00

i01

102

103

Z
i

3 4 - S

M_C_=L
"T/C

539

540
CHAN 41

42

P£UG 5T ' 541 43

PiUG

7-47

542

543

544

545

546

, ,1 547

6T

i •

549

55O

551

_52
553

44

_:m_N 45

z_7

&q
CHAN .$0

w,,

51

$_

53

554

_555

556

557

558

798

799

_oo
801

802

8O3

CWAN

54

'_5

56

,57
. .58

_9
CH.AN 60

62

63

_4

c_aN 65

67

68

69
CHAN 70

71
72

73

t

I &

.024

.O28

.026

.025

•025

•024

•028

,027

.027

•026

. o24
• 029

.o_$

.025

.025

•026

.025

.025

.025 j

.025

.0312

.0305

,0298

.0293
m,

.0293

.0293

'7 8 q _o

_-,_ _T_

L K.%V%

68

69

7O

71
I

72

73

74

75

7_.
77

78

79

8O

C ku_,m:_

k.%G.

iT ("_0
I , '

81

82

83

84

85-

86

87

88

89

90

16

41

42

43
44

45

46

47

48

49
50

51

1.,,7 52

18 53

81

82

19 54

20 55

83 21

84 22

85 23

86 24

87 25

56

57

58

59

6O

61

62

88 26

89

9O

91.

92

93
,,, , ,

94
,,,,,

95

96

97

98

99,r

i00

---_ _.19/

102

27

28

29

30

31

32

33

34

35

36

37

38

39

40

63

64

65

66 -

67

68

69
70 ---

71

72

73

74

75

120



8nET 1 OF 2
---,i,,em

CONSTANT SET 630

i Z

TKST NO. IHSIC O011YIG. i" RECT. PROT.
i _| • - ii i

=ga aO. ,

I_TE

t , _

3 4. I s 6
i Jllil I |

T¢ a_ _C>UC.E.._..
I i ] i

/

• I V_GED
iBillllmBglmU_ _ !. J_ II

Ii

......... _2 .., [ ..........

.,,,,__,_. _ 34 ........

..... 36 •eLtc :1'r"
------- " ....

I

39
Ii i:

I "1
.............. 40 .....

_l ......
: A? I

J

. ....... |1 j I III

45 t
,_ 4_ 4

[ I L

_. 47

49 _
l
_ , , ,_G

, i

', .... n _ _LuC ,,[,4_ ,..
_, _ ___. l ......

!.,"
t_...------ ,-_._1__. ,,,

61

i

< 63!!"
'_', L

....

5z....... 533

534

535 "

536

537

538

T 8 q :tO

_'-t2._tlP "!- t._f. I_'T_.t:_

i ' = I

_.ta_ 1 .029 284_9 ,
.470,, 2 .028 29

k71. 3 .027 _o

A72 4 .027 31

47_ .... CE_ 5 .027 .32

4]4 .... 6.. ,026 33

_75 7 .027 34
8 .027 35......_76 ....

"3477 , 9 .026 6

_7 _ CH_ I0 .026 1. 37.

479 ii .027 .. 38

_ro _ .027 _.

481 1_ .025, 40 .,

_0_ 14 .025 _41,.
_a e_IAN 15 .025 42

498 _6 .026 ....... 43,
49'7' " 17 ,025 44

.496 18 .026 _

_q.5 19 ,, .027 , 46
494 :CRAH 20 .028 ._7

, 493 -, .n_8 , ...... 48

.492 ?p .027 ...... 49 ....

_01 23 .027 50

_qO 24 . .026 51
I I

489 CHAH 25 .025 52

484 26 ,022 • .... •'53

485 2_ .r026 54
i ii mm

_Qa 28 a.027 ,I .... 55

,.487 _ .o28 .56
&g_ ,, AN 30 °027" 57

|1 inn

_2q 31 .025 58.

530 32 .6Z_. 59.

531 ,33 ....025 ...... j 60

532 _ _..024. .,6!

Ir._ 35 .025 62

36 ' _025 ...... 63
ii ., Hi

,,, _7 ...025 64
i

38 _n25" 65

39 .027 _ 66

CHAN 40 .027 _7

121

¢uumu_ __

III il li iii

L m

....42 2
I I

_3 3
• | t I

44 ,, _ ,

45 5 ......

46 6
"- ,- ' ....

47 7

48 8
II m I L II I

49 9
in .,. mm.,!.!

50 10

Sl 11
i':';.2"'; .....

54 ,14 _
5S ].5

,56 16

, 57 .... z7 -
50 !.8

5_ 19 ,,
60 20

H

61 21

62 22

63 23
,, , ,,

64 24 .....
,. I .... :,.,

65 25
immHl

66 "26'

67 27

68 28
L

69 29
i

70 30
71 "31 ' - -

72 32

73 33
|

74 34
= in

75 35

76 "36 '"

77 37
=1

: 78 38
i

79 . 39
80 40'



, ",

87

S_EET _2. OF____

CONSTANT SET: 630

i i i ,

Z

71
i

72

73

74

75

76

77

78_

79
m,,, , ,

80

81

82

83

84

85

86

88
:i

89

90
ii

, ,91
92

93
i[

94

95

96

97

98

99

i00

101

[02
103

104
i i i i

,,1o5..

I

TEST NO. IH-51C

RUN NO•

DATE

MODEL MAT'L 17-4

3 4 5

T£ _ _ ..%t_L.__.F_.tZ..

PLUG 5T

PLUG 6T

CONFIG. i" RECT. PROT.

,[

im i,

7-49

T/C SCHEDULE

L'

"T/C..

iq

539 CHAN 41 .024

340 42 _OPR

541 43 ,026

_A9 44 •025

543 CHAN 45 .025

544 46 ,O_4

q_ 47 .028

546 hR •,027

547 _q ,.027

_48 CHAN _0 5,q26

549 51 _024

550 52_ .029

551 531 .025

552' 54

7 a I q lo

5}3 n.AN $5

554 _0

555 _Z

556 5_
_7 59

558 CI-IAN60

,804X .... _I

805 .....62

,. 806 63

_o7 64

ao9 CaAN 65

, , ,, _ _A
67

' I:: iT ('_ I_C_

68 81 41 _.

69 82 42 .... -

70 "'83 43 _;
71 84 44

72 85 45 [

73 86 46 .......

74 87 47 _

75 88 _8

68

69
CHAN _0

. 71
72

73

74

CNAN _5

.025

.025

.026

.025

.025

.025

.025

•0288

.0284

.0278
J,

,.0257

.0258

76 89 49 ,.,_
77 90 50 '

78. 16 51, ,.,_

79 17 .. 52
80 18 53

_I ,19 .54 '

82 .i, .20 55

,83 .... 21 56
,, , . _,,

84 22 57

85 23, • 58 ....

86 24 59
,,,,, •

a7 .2_ 60
88 26 61

89 27 62

90 28 63

91 29 64

92 30 65

93 31 66

94 32 67

95 33 68

96 " 34 69

97 "35 70

98 36 711

99. 37 72

i00 38 73

I01 ,,.39_.. 74 I

102 40 75

I ,

i

122



SliSST 1 OF 2

' CONSTANT SET 640

ii i

t Z
,,, ,, ,

6WZ
TM_:..
V_IGED

31
I IL_

_32

33
, . , .,. ,

34

3S
J L

36
I

"_7
., .. . .,,

38
II il I

39
;I I J

..... 49

"i , &1
J

t J

44

,: 45

i ...... • _R

49

i s,o
• sz

',i , 52

_.53

' 5.4

TEST NO. IH51C
_ mm_ mJ

i H I

DA_
i

mDSL _T'L ]7".-4
] is

,m

3 4.

_"_ a_ _r:..t r..

....... II I

n I imm

r I I IIII

PLUO !I_"

ull |

j"

F

(X)NFIG. 2" RECT. PROT.

_u'Csc_.m.,
- i

6 & T 8 _1 to
....... m |ll .j

M61_1. _ '_V,,tt_ _,l,,,,,puI,_..r£e.,b,_r.m

II i

A_) tHAN 1 .029 28

.470 .2 .02_ .... 29

47] 3 ,027 qO

472 ...... 4 " .,027 i .... 31

....47.3 :CHA_ 5 .927 ..... 32

474 .... 6 .026 33
475 7 .027 34

476 8 .027 35

477 _ .026

_TR CRAN i0 ,026

479 11 .027

_RO. I_ .027

481 i_ .925

_ 14 .925

ml

F

PLUG 4T

|

498

497

.... 496

Z,95

494
,i

493

492

Z_O .......

CRAN ]_ .... ,.025
]_ .026

.. 17 .925
18 .026

.... _9 ...027

tHAN 20 .028

_ .927
ii I

23 .027

_4 .026

iT _0 I_,,
II II L II " I

41 1

42 2

"43 ...... '_. 3 '

44

45 5

46 6
I ! I ml

47 7
. U II

48 8
• i, . ,

36 49 9 '

37 50 J - I0

38 51 ii
I I I l

•9 52 12

40 ii _,,,,_.,.,,. j,., m, ]it; .... , ,

42 55 15
ii

.43... 56 16

44 5_ ,i 17
_ Jl _

451 1 ,.¢_8 _.8 ,

46 i _ . z9
47. 60, 20

48 .... i, ,61, "' 21-

49. ,. 62 ' 22 '
l i

59 63 23

51 64 2

i I

ii

-)

55

_,. 56

':: 59

"' AO
-.I

61

ii .._2 I
<_ 63

,, _ .....
6_ PLUG

___ 67.

...... L

__ 69
i ml

_ 70
II I

....... 489 ClibN 25 .025 52
i I , ,

484 26 .022 .'53

485 "27 '.026 54

/,_ 28 ,,Q27 55
• 487 ' _ .028 56

• i ,. , ,,,,.

'_Ii , , ".RI_ , _ 30 .027 57
i

i , , .... _:_q' .... 31 .025 58 .
ii I

..... 530, _& ,..oz_ _9_
531 ,, 33 .925 60

i ii i

532 _/_ ,024 61.." _iz.....
533 c._ _ .025 62

..... 534 36 .925 "63'
i ,i

535 _7 .025 64i|i ..,

536 38 .025 _.. 65

537 . _9 .927 66

538 ICH_ 49 .027

123

65 25

66 26

67 27

68 28
i

69 29
:_o70

71 31

72 32 '
1

73 3'3

74 34 -

75 35
i

76 36
i i

7Z , , 37
iiii

78 38

80



SHEET 2 OF 2 TEST NO. IH-51C CONFIG. 2" RECT. PROT.

RUN NO.

DATE

CONSTANT SET: 640 MODEL MAT'L _ T/C SCHEDULE

tO

75 543

76 544

77

546

79

80 548

81 549

82

83 551

84 552

85

86 554

87 555

556

90 558

813

92

93 816 ,_

94

95 818

CHAN 50 .026 77 90 50

51 .024 78 16 53

67

819

99
I00

I01

102

103

820

7-55 821

CHAN 7O

72

73

52

.025 80 18 53

.025

.025

.025

.0314

.0305

.0309

.0317

19 54

82 20 55

21 56

84 22 57

58

24 59

6O

88 26 61

89 27 62

90 28 63

29 64

92 30 65

93 31 66

94 32 67

33 68

34 69

97 35

98 36 71

37 72

i00 38 73

39 74

40 75

124



SHEET1 OF 2 TEST NO. IU51C

_0.

CONSTANT SET 700 DATE

MODEL DAT'L 17-4

.... 3 ...... 4: I G

TM_.
V_ED

I I I

31
J _

32
I

34

35
II •

36
_ "_ - -,

_7
38

II

39
i

4O

41
±,

, /'_ ,,
44
45

46
47

4R

'. 49

,, ,_0
51

52

53

54

55
i ii

,, ,5,7
_8_,,
59

hn
i

61
. i

63
i

65

_ 66

67

6R

= 69

70
i | H,

(X)NFIG. 1/2" x 2" 3D

Tic SCSEDOLV.

•i' !,. 8 ...I ", ,o
c.aut  ..'rtau = c  n ua.

469

' 470
I I|II

471

472
ml

473
ii i I

..] 474..

PL_ _:_T f:._ 475
476

i i

477

478

48O
t

! tl

• I

i ii

PLUG

I I

'1 ,i

F
ml

PLIIG _3¢i _'
!

l

i,

C_AN
2

3

4

!_P_ 5

1

9

c_AN _o
11

]2

0.029

.028

.027
.027

.027
[

.026

.027
_J

.027

.026

.026
.II

.O27

.027

.... 481 |"i ..025,
482 _ 14 .025

AS_ - tHAN ] 5 .025
ii

521 16 .024
,

522 , 17 .025,

523 18 .026

524 10 OP5

,_?_ C_AN 20 .,026

526 o_ _027

527 ?? .027

T'F,.-., i 52B 23 .026

513 24 .025
I II

514 CHAN 25 .026
i |

I , . 515 26 .026

516 27 .025

, , 517 28 .025

,_ ,, 518 29 ,026

519 CBAN 30 .025

_20 31 .026
i

_05 32 .028

506 ,33 .029
I

•025507 34 ....

508 _AN 35 .026
lil

509 36 .025
|

510 37 .025
I

511 _8 .027

512 39 .027

504 CHAN 40 .027

125

i

i

28

29

31

32

_4
35

36

37
ii

38
39

40

42

43' '

4_
45

4_

4].,,
48

49
50"

5l

52

53

54

55

56

57

58.

60
1

6!
62

63

64

65

66

67

41

"42

43

44

45

46

47

48

49
I ii i

5O

51

52

5_
54

55

56 ....

,5?

58

_9

.60

61

62

63

64

65

66

,67-

68

69

70

71

72

73
i

74

75,

76

77

78.,

7q

80

1

2

3

&

5

6
II

7
r •

8
J_

9
! J

10
I I

11
.....

12

1,3,,
14

i,

15

16

17
u

18

19
2O
2i"-

22

23
24'

!

25

26- '_

27

28

29

36

31

32
33

35

i

37
i,

38

• 39
4_



SHEET 2__ OF._2,_ i_-Oi_ CUNF£_. ±/c x z Ju

CONSTANT SET:

J ,li

i ii

I

i

L

Ill IIJ

- I II

U

I I

'Tb.Pr=. !

WGg. I_ !

700

TEST NO.

RUN NO.

DATE

MODEL MAT'L._.IZ=A T/C SCHEDULE

71 .ib
i i ii i

72

73 PLUG 3_

74

75

77

7_
79

8O
l lJ i

81

82
i J|

83 PLUG 4T

84
i

85
86

s7.....
R8

89
90 _-

ii ;i ,. ,

92 l
92

ill i

93
ii

94
ii

95
i ,

96
im J i

'_7
98 PLUG %T

99., .,
100

i

i01

102

103
.. i

104

_0_ ....... _ _

!

i i ii'l i

' l _ i,

503 614AN 41 .027 68 81 41

502 42li,028 69 82 42

501 43 .027 70 83 43 ,

500 44 .027 71 84 44

499 CRAN 45 .026 .... 72 85 45

l_ 8 46.0_ I I 73 86 46

497 _7 .025, 7,4 87 47 .....

49_ _..026 75 88 48

495 _q .027 76 ........89 149 -

494 CHAN 50 ,028 77 90 50
493 51 .028 "78 '16 .... 51 - --

i II ,,., l

.... 492l l S_ "027 79 17 52 .....

_g] I 53.027 80 l .118 53 _

490 54i.026 81 19 54 _

_glll C"A_ _5 .025 82 20 55

484 _ .022 , $_, 21 I56

485 57 .026 84 22 57

486 _!, 027 , i _5 I 23 5_ ....

AA7 591.09R , .8_. 24 59 "me

_88 l CItAN 601.027 _7 _ 60

529 _11.025 , 88, 26 61
i ,,, ,,,,,, ,,

, 530 ,, _2[.028 I 89 ,,27 62 ,.

..... 531, 631.025 90 'I 28 ,.163 Ill

532 64 024 _ 29 64

92 30 65533 ChlAN _5 025 ....

534 ,66 op_ ,l 93 31 66

535 67 025 94 32" 67

536 68 025 95 33 68 ........

537 69, 027 'l 96 34 69
538 Clt_ _0 027 97 35 7_ I

'539 , 171 _924 98 36 71

540 72 _028 99. ....37 72

541 73 ,026 i00 38 73

542 74 025 I01 39 74

543 cHAN _5 02,5 _02 40 75

.1

126



TEST NO. IHSIC

RUN NO.
, , i .

CONFIG. 4"D

MODEL MaT'L 17-4 T/C SCIlEDULE

, ,, ,,,

t I Z
I,IL i i j

! s '6
i i II ]Nil !

li J i .

/

"FLP_r" IV_ED
.... , I

32

33

35

36

",7
38

39

4O

41

it.

£L ._ _ :_:_<

i

,rain

44
• t J

45 i

46 L
. , , m

47......
_R

i|

-' - - n

• .=

I/

i

ji

J

i i|

im

521 16 _024
t

522 17 .025
.., .,, _ = m L

523 18 .026
i

, _24 lq t025

525 tHAN 20 .026

526 .027• , 21

52_ ?? .027
,__. _ ' 52_ 23 ,Q_6 '

, fi] 3 24 ,. 025
I l

514 CItAN 25 .026

26 .....515 .026
i ....

516 27 .02_
. II i_

517 28 .025

518 29 .026
1 iii ii III J I

519 CUAN 30 .025

520 31 .026
BH

..... 505 32 .028

50O 33 .029
i

,, _07 34 .025
| i i

508 !e.A_ 35 .026
] t i •

, ,, 509 , , 3_ .025

, 5zo • _7 .025
| t i tnt

511 . _8 .027

.... 512 . 39 .027

- CHAN 40 -

5O

52

53 Pu,G

55

_ 57

S_.....

5q ......

61 , _._

_ fi_

6_

6,/,
J t

66

AR
|

69

70 !

T a q tO

44 57 17

_ _8

_5 59 19

_7 60 20
i _1 i . .

48 61 21

49 62 22
| |

50 63 23

51 64 24 -
t i .

52 65 25

..... 26 '53 66

54 67 ' 27 -
55 68 28

56 69 29
i i| .i

_7. 70 30
LL

58, 71 31
i t i , i

'59 72 32

60 73 33
i |, HI

61 74 34
i

62 ,, 75 35

63 76 36 '

64 77 37

65 78 38

6_ 79 . 39
J

a7 80 40

127

• , CI t_'_ tWtV% ¢:|TCbQ i_
I I II I I_1

469 _,FTAN 1 ,029 28 41 i .
It t t _

i .47_0. 2 .028 29 42 2 _

471 3....027 ._ .... _o 43 3

472 4 .,027 , _i 44 __ /.

473 C_, 5 .027 32 45 5t t I | t t n I, m i i

. 474 fi .026 • 33 46 6 ....

475 7 .027 34 47 , 7

476 , $ .027 35 48 8

477 9 .026 . 36 , 49 9

478 CHAN IQ .026 ,37 , 50 i0
III I i , I

479 ii .027 38 51 ii
hm | ,I ,, ,

480 I? .027 39 52 12

481 I",. ,,'025 _O 5_ _,3

48_ 14 .025 41 54 14

483 CNAN 15 .025 42 55 15

43 56.



SIIEET 2 OF 2 CONFIG. 4" D

i

I
i

TkP_

V41GRD
]l

71

72
t i i

73 ....
74

i i i I

75
76

77
]

78
_'L'

79
i

• 80
i iiiii J

Sl
82

iiii

83

84
I

85
i i i Ill I II

' ' 86

87

. RR

B9
90

_.91
92

IU i II I

93
i

_ ,9,4,,,
95

i

g6

:97

98

99
1GO

101

210

103

104

1 105

'1

lllll

: 1

CONSTANT SET:

ii

Z
i

TEST NO. iH-51C

RUN NO.

DATE

701 MODEL MAT'L 17-4

• I 4 ....I

i

5
i

i

,_3Q
531

i

532

533

534'
535

536

537

- 57 -
486 _8! .027

487 59! .028

488 CHAN 60 .027

_29 _ _1 .025

,,,62, .028
, i , i

_3 .025

PLuG 3T

,i

PLuG 4T

l . . |

i

' i,,

1 ,., .

. . - , ,m

PLIrG 5T
i

Ir

T/C SCHEDULE

- ?
i,,i

538

539
540

i

541
i ,

542

'1' 8
i i i L

q _O

%.,_C5,TI_I_ .T'5

I I I . -_ ....

81 41

82 ' 42 i

83 43

84 4_

85 45

86 46

87 47

88 48

89 49

90 50

16 51

. 17 .... 52

18 53

19 54

20 55

2] 56

£wW%
I I

68
,i H

69
I

70
i

71

72

73

74
i

75

76

77
iii . i i • i

78

79

80

81
82

83

543

84

$5

87

...........88
89

9o

22 57

, _4 Lf024 ....

_ .025
_ .025

ii ,L •

67 .025

.02 
i . ,.

69! .027

CHAN _0 .027,

. 7_ .024

91

92

93
,, i

94

95

9_
97

98

72 .028
i .

73 .026

.7_. .025

_AN 25 .025

99.
i00

128

,o

k

I

t

23 58 _

24 59

25 ....... 60 ...........
26 _ 61

.... 27 62

I, ,, 28 63

29 64

30 65

31 66 '

32 67

33 68

34 69

' 35 70 ......

36 71.

37 72 ....

38 73
, , ,,,,

39 74

40 75



SHEET i OF 2

CONSTANT SET 702

TEST NO. IHSIC

RUN NO.

_TE

CDNFIG. 8" D

MODEL MAT'L 17-4 T/C SCKEDULE

T&Ptk.

31

32

34

35

4O

44

45

55

67

66

69

7O

Z :3 4.

T_ £ _ Lbt_C.E._

"r/_

469

471

472

473

1T 475

476

478

480

481

482

483

521

522

524

525

526

527

528

513

514

516

519

520

5O5

506

507

5O8

509

510

511

512

m

S

2

3

4

ii

17

23

24

CHAN 25

26

27

31

33

CBAN 40

12

6

66 B%

0.029

.027

.027

.026

.027

.026

.027

.025

.025

.024

.026

.025

.026

.027 "

.027 -

.026

.025 "

•026

.026

.025

.025

.026

.025

.029

.025

026

T 8 q tO

t-.IZ_p .I-

k,,,tt.mltlY, J_a_s I

Lk_V_ _tT(_

28 41

29 42

32

36

37

44

45

46

48

49

5O

51

Bribe%

5

6
7

8

i0

ii

41

42

43

48

49

50

51

52

53

55

56

58.

60

61

62

64

_7

54

55

56

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

8O

14

15

16

17

18

19

20

21

22

25

26

27

28

29"

30

31

33

35

36

37

38

• 39

N



T_PF...

WG_D

71

73

75
76

77

79

8O

81

82

83

84

85
86

87

90

92

93

94

95

99

i00

i01

102

103

SHEET 2 OF 2

CONSTANT SET:

Z

TEST NO. IH-51C

WaN NO.

DATE

702 MODEL MAT'L 17-4

3 4 5

8"D
GOHFIG.

T/C SCHEDULE

T 8
r

klO_

41 ;'

42 _:

43

44

45

46 _;

MOOEL

"T/C

499

497

49O

489

529

53O

532

533

534

537

538

539

542

543

L'_ 41

42

431

CHAN $0

51

67

68

CHAN ?0

72

_8 81

_ 82

_ 70 83

71 84

.026 72 85

.026 73 86

.025 74 87

_ 75 88

N

- 77 90

- 78 16

- 80 18

19

.025 82 20

- 21

_ 84 22

- 24

.027

•025 88 26

89 27

.025 28

.024 29

92 30

93 31

•025 94 32

33

34

35

36

•027

•024

•026

97

98

I00

37

38

•O25 39

40

47

4s
49 _
50 r

51

52

53

54

57

58

59
6O

61

62

63

64

65

66

67

68

69

71

72

73

74

75

130



SHEET ] OF 2

CONSTANT SET 800

TEST NO. IH51C
__ _:| _ • j,,,

RUH NO.

DATE

MODEL MAT' L 17-4

34

1241

1243

1246

1247

1249

4O

1252

44

45

Ii01

1102

1103

1104

55

57

66

69

70

1109

IIii

1112

1114

1116

1117

II18

1119

1120

1122

1123

1125

GONFIG. •015" R

T/C SCltEDUL£

.012

•012

•013

.014

•012

.012

•012

.014

.012

17 .015

•015

.0155

.0148

23 015

24

CHAN 25 .015

26 .0155

27 .015

.015

.015

31 .0147

•015

33

.0152

.0155

.0148

.0147

I: tT _0 I_0,

'28 41 1

29 42 2

3

32

'CBAN 40 .0147

131

44

45

46

48

36 49

37 50

51

41 54

42 55

56

44

58

60

48 61

49 62

50 63

51 64

52 65

53 66

67

55 68

56 69

70

58 . 71

72

60 73

61 74

62 75

76

64

_7 80

5

6

7

8

9

I0

II

12

13

14

15

16

"17

18

19

20

21

22

25

26

27

28

29

30

31

33

35

36

37

38

39



$REET 2 OF 2 TEST NO. IH-51C COHTIG. .015" R

EUN NO. i"

DATE

CONSTANT SET: 800 _ MODEL MAT'L 17-4 T/C SCHEDULE

7 8 , .,I _ ,. _Q _

• -r-en_u_,l:>uc__.._... c".,_,_ _-T Ibm, _ %,_:_ _--... i
t

m_la,'z i.or_L's'll_u Ma_ t._ %V,,_U_,._.t <:u.,_. I Ou,,_m,...B_,.,_

] T_e z 1126 I CHA_ 41 .0154i

--- -- 1127 ,2
.... , 44....... 74 1129 44 .,0155 71 I. B 4 _'

7_
- ' 76

77

.... 78
79

I ||m

80

.... 91
82

I

83
|

84
I I

85
• 86 ....

,,,, ,, ,*, ,

87
Ii ii

, RR

89
90

91 .....
92

a

93

94, ,.
95

I ii n

96
i ii

:97

98

_9
100

lol
102

103

104

105

I

i130 C_ 4_ .015 ........
., I. , , ' '

113! 45 .0148

1132 ,, 47 .0148

1133 _ .o!5
/ 1134 4q! _015

1135 CHAN 50 .015

1136 51 .015

L ,_ zz_ _ _oi5_ .....
PLI[G 4 ..... 1138 53 .015 ......

,,,j i139 .. 54 -.015.....

1140 CRAN _5 ,015

..... 1141 _56 ..015 .

,.i142 S7 ,0!5.

Ii_3 $8 t015.

1144 59 .0152

I 1 1145 CHAN _ .015

....._ .... 1146 _]..015

..... 1147 62 .0154

1148 _ _3 _.0155

n4,9 _4 ,'°155
1150 c,a_ _ .0!.55

1151 , _ .015

.......... 1152 67 .0155

pI.L_ _ 1153 ' '68 '.0154

115 4 69 .0152 .....
,,n

1155 ClIAN tO .0155 , ,

_.1_6 ....71 .0155
1157 12 .015_

,. , . ,

1%58 .... 73 .015

, .,, L .....1159 ,7& m015 ,,

_f _ 1160 C_AN _ .0155

.72 85

73 86

74 87

75 88

76 " 89

77 90

78 ...... 16

79 ......17

80. 18 ..,

81_ 19

82 20

83 . 21
84 22

s5 .,_3
86 _4 .

87 25

88 _ ,26

i -"

45 "_
46 ___

47 "

4s i
49

50

51

52 __

53
,m _ln

54

55

56
.57 .....

58

59

60.
61

89 ..... 27 _, , 62
9,0 28 6..3_
91 29 64

, , _, ,

92 30 65

93 31 66 ' '

94 .... ',3:Z"' 67

95 _ 33 68
, ,. .... _ ,

,_)f_..... 34 69
97 35 "70

98 36 '7i
il ,t

99 ,, ,, 37 72

i00 38 73
.... , _ ,, ,, n , , ,,

i01 39 '74

102 40 75
L

I I ,,, I I

I I

132
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SHEET 1 OF

CONSTANT SET

2 TEST NO. IH51C

RFN N0.

810 DATE

MODEL MAT'L 17-4

z I 4. I s l't.

I

AP

63

65

66

67.

AR

69
i

7O

1

PLUG 7 L i: :j-},

(_)h'FIG. 0. 045" R

r r

Tic SCUEVULE $

9' 8 q [ to

II I I __

1241 C.AN 1 .012 28 41 i .....

%@4_ 2 ,013 29 42 2 _

1243 3 .012 _0 43 3
| I .m _ II I ,

1244 4 .013 31 44 &
jlm

1245 tCBAN. 5 .014 32 45 5 .
I 1246 6 .012. 33 46 6

1247 7 .012_ _4 47 7

1248 _ .012 35 48 8 _
I j,l , J| I i

1249 9 .012 36 49 9

1250 CHAN i0 .014 37 50 ' I0 ....

1251 Ii 014 _8 51 ii

1252 12 _014 39 _ 12

1253 40 _..... _ 015 13

_54 14 _014 , , 41 54 , 14 .
1255 C_AN 15 .012 42 55 15

i161 ]6 .0148 43 56 16
I |g u • _ i L

1162 17 .013 _4 57 17

1163 18 .014 _ 4_ I $8 !8.

_164 lq .0145 . _46 59 .... 19 .....

I_65 c_N 20 .015 _7 60 .... 20
ii I .i| I

_166 .. _I .015 48 61 2i....

1167 _p .0152 49 62 22_-
I i , i . _i ,

i168 23 .0153 50 63 23

1169 24 .015 " 51 64 " 2_
i _]_i ii i

1170 CI-_ 25".015 52 65 25
ii| i I

1171 26 .015 53 66 26

iii2 27 .0148 ,. 54, ,, 6,7 27

1173 28 .0145 55 68 28

1174 29 .0147 ....... 56 69 29

1175 CNAN $0 .0148 57 70 30....

i176 31, .0145._. 58 . I 71 I 31

1177 32 .0143 59. • 72 32

i178 , , 33 _0147 , 60 73 33
i,

1179 _4 .015 ...... 61 74 34

1180 u.A_ 35 .0155 ., 62 75 35

1181 36 .0148 63 76 36
i I |i

, ]

I 1182 37 .0146 64 77 37

1183 _8 .0145 65 78 38

_184 39 .0145 66 79 ...... 39

, CH_1185 40 .0144 _7 80 40

M_t:_.t.l_ 5¢_ _'_'_

133
#



SHEET 2 OF 2 IH51C CONFIG. 0.045"R

l

T_,Prr..
V_/GRD

71
i i

72
73
74

76

77
I i

7,E

79,
80

81
i i

82

83
84

85
i

86

87

, _q8

89
90

• 9.1.
92

93

94

95

96

'77
9_
99

t00

101
i

102
i

103

,, 104, ,,

105
i

i i i

CONSTANT SET: 810

z I :3

TEST NO.

RUN NO.

DATE

MODEL MAT'L 17-4

4

LOt_k.T1_

, I TILIm_

Type I

PLUG 7

i

h.

PLUG 8

|i|

1"LUG 9

T/C SCHEDULE

, . i. , ,

5 G "1' 8 q Io

(.._IZf_ P "c L.OC I_'T'|C_._.U_

.... I

1186 CHAN 41 ,015

1187 42 .0152

1188 43 .015

2189 ,015 
1190 _I-IfA.N45! .0145,

i191 46:.015

1192 47 .0152',

1193 &R ,9148

1194 'AQ ,0148

1195 CHAN 50 .0148

.....1196 51 ,QI _-

1197 53 .0155

1198 53 .015

1199 54 .0155

1200 CXAN 85 .0155

1201 _ .015

.1202. 57 .0153
1203 _8.015

,i ,

,_204 59 ,0155,

1205 CHAN 60 .0152
1206

'I ............... _I .0155
1207 _2 .0155

68

69

70

71

72

73

74

75

76

77

78
79

8O

1,,,

81 41

82 42

83 43

84 44

,I..,85 . ,, 45
86 46

87 47

88 48

89 '49

90 F 50
' I.......

16 51
i| . ,

17 52

18 53

19 54

82 20 55

83 21 56' '

84' 22 57

85 23 ,, 58

86 24 59

87 25 60 ,,

88 26 61

89 27 62

1208 63 ,015 "

_0_ _4 .o_5

1210 C;£_N &5 .015

1211 AA .015

1212 67 .0155

1213 68 .015

1214 69 .0153

1215 CHAN 70 .0155

1216 71 "0152

1217 ,7..2. 0155

1218 73 .015

,!219 7/. .0153

1220 CHAN _5 .0155

i , ,

90 28 63

91 29 64

92 30
93 31 66

94 32

95 33

96 .34 ..
97 35

98 36

99_ 37
i00 38

i01 39

102 40

67

69

7o

71

i2
73

74

75
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"_ 35
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]
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' /.9
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! .

_53
.... 54

• 55
i. i

56

_8

59

6Q

.... 61

...... 6?

CONSTANT SET 820

, ,

I

TKST NO. I_IC

RIRI WO.

I_TE

MODEL M&TIL 17-4

J I

II

CORFIG. 0._045"R

5O

51

52 ..........

.TIC SCilEDULE

r

II

PLUG 6 ./:__: .,,.,_

ii _I _

I II I • I I III

Type II 1241 CHAN 1 .012 28 41 1
t

,. _243 2 .012 ,, 29 42 , ,,,,, 2
1342 3 .013 _0 43 3

tt , |

_?_ 4 .013 _ 44 4

1245 .... 5 .014 _2 45 5
t t tt •i t

1246 6 .012 _ , 46 6

1247 7 .012 , _4 47 7

.. 1248 .... 8 .012 35 48 8 " "
I _ i ] j

_49, 9 :01_ 36 49 9

C_ iO 614 ' i0 ....: 1250 • 37 50
• t I L II t tI IL I

, , . , 1251 ii .014 38 51 ii
t tt t t L_I

1_ 12 ,Of4 .39 52 12

1253 i3 .015 40 53 13 "

12_,, , 14 .014 , 41 54 14

• ]255 C.AN 15 .012 : 42 55 i5' --
rype'"I ....

1161 16 .0148 43 ,, 56 16

1162, , 17 .01_,, _4 _7 17 --

_163 , ,18 .014 45.,, }_ , 18 ,

_164 [ 19 !.0145 46 59 19

._ r_._ 20 .015 _7 60 20

,, 21 .015 . 48, 61 21
22 .0152 22

,r

1165

I166

11_7 .... 49
_R . 23 .0153 50

• I

l_q ,, , _4 .015 51

_n rmA_ 25 .015 52
! , t

1171 . ,.,26 .0%5, 53
1177 27 .0148 54

117 3 28 .0145 55

1_74 29 .0147 56

1175 CI_39 .'0148 57

1_7.6 .... _i .0145 58.

1177 32 .0143 59.
t

117R 33 ,Q_47 60

.._____ 61

62

63 23 -
t t

64 24

65 25
2'6 '

i

67 27
68 28

|

69 29

70 ,, 30
71 31

72 32

73 33



SHEET 2 OF _ CONFIG. 0.045"R

CONSTANT SET: 820

Z

TEST NO. IH51C

RUN NO.

DATE

MODEL MAT'L 17-4

3 4 _ &

TA.PE.

V_JGtD

71
i

72
73

'" _4

75

76

77

78

79

8O

81

82

83

84

85

86

87

8g

89
90

91,
92

93

94

95

99

i00

101

102

103

105

'1

PLuG 8

_. _ _}
, i i

1186 CHAN 41 .015

1187 42 .0152

1188 43 ,0_5

1189 4_ .,0155

1190 _HAN 45 .0145

1191 % .915

1192 47 .0152

1193 _ .0148

1194 _q .0148

1195 CHAN 50 .0148

1196 51 .015

1197 52 .0155

1198 53 .015

1199 54 .0155

1200 CHAN _5 .0155

1201 $6 .015

1202 57 .0153

1203 $8 .015

1204 _9 .0155

1205 CHAN 60 .0152

1206 _] .0155

1207 62 .0155

1208 63 .015

1209 64 .015

1210 CBAN 65 .015

1211 .015

67 .0155
1213

1215 CHAN 70

1216

.0153

.0155

1218 7

1219 .0153

1220 .0155

TIC SCHEDULE

7 8 cl to
J

C._1_.l _..-TI01_ _ _._'_..F_.

_._ D..I1_I P 1" _I._C. b.'r'l_kl .T'_

:_,u_n_ _r_

_ Pa_To_ _.

.,., ,.

68 81 41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

i

69 82

70 83

71 84

72 85

73 86

74 87

75 88

76 89

77 90

78 16

7_) 17
80 18

81 19

82 20

83 21

84 22

85 23

86 24

87 25

88 26

89 27

90 28

91 29

92 30

93 31

94 32

33

96 34

97 35

98 36

37

i00 38

39

102 40

67

68

69

71

72

73

74

75

g_

136



m i

1 Z

PLUG 1

.C_l'_bf'Z:

T_PL

W(b_,B

PLUG 6

31

_----- 32

33
w

3_

{
[

PLUG 7

35
36
37

, )_
39
_0

A2

L3

_.5

_.6

L7

J._.....
1,9
5O
51

52
53
%
55

56
5_
5_

59
60

: 61
(2

63
6/,

65
66
6"
6_

m I

"-#'I_T U (_, I11-51C

RL%_ I_/& ,

IZ)_..'I"__.,,

|

3 4 I S (,,

TILE

Type II

'_,ne III

,, Type I

I
[
i
1

!

Y

MaO_ I
"lr/__ I

,l _ • I
1245

li46

1253

1104

1105

1106

(::aM_

SV'Mb'_,.

'r

CHAN 1

2

3

4

CHAN 5
|i

6

1107 7
1108 8

i

ii._ 1127

, i1143

1151

1161

' 1162"

i 1163

; 1164
! i165

i 11_

i 1167

t 116_ I

i 1169
1170

1171
1172

i 1173

1174

1175

L176

il7Z

1178

1179

ii_0

1181

_83

1185

1117 9
1118 CI_ 10

i1126 11

14

CHAN 15

16

'17

18

19

ICI'L_ 20

,, _I
22

2_

I, 24
ICHAN 25

"26

5va_
:-t_c-vj_l

t'_ u%
i

•014

•012

.015

•0155

•015

•0148

,015
•015

ii

,0_5
•0152

i

•015

•015

.oi5,"l

,015
•015

.oi 8'
I

•013

•014

•014'5

•015

.015

•0152

.0153

•015

•015

•015

27 .0148

28 .0145

29 .0147

C ANS0 .0148
31 .0145

32 0143

33 .0147

34. .015

C'B'AN35 .0155

36 .0148

37 .0146

38 .0145

39 .0145

CHAN 4O .0144

r"_..%F'I(-_ 0. 045"R

|

28

29

30

31

32
i

33

3_

35

36

39
_0
&l

i

&2

_.

I:::_T _O

A2

&3

AA

L5

A6

&v

n8
i

a9

50

, 5.1
52_

53
5_

55

k_C_
d ' r

1

2

5
6
7

8
q

]o

!1

12
?3
!&

].5

56

.a6 59

&7 60

L8 61

50 63

16

]'?,

•/ i

19

20

21

22

23
51 6L
52 65 25

53 66 26

5& 6v 27

_ 68 I 2_

I

57 '7O 30
58 71 31

59 v2 32
60 '73 33

61 7/, 31,

, 62 75 35

63 76 36 Ill

6a 7'7 37

65 78 3P
w _.it

67 _ 1.o
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SREET 2 OF 2

CONSTANT SET: 830

l Z

C_R_ttt'%'
Tb, P_
V_JGI[D

71

73

75
76

77

79

80

81

82

83

84

85

86

87

TEST NO. IH51C

RUN NO.

DATE

MODEL MAT'L 17-4

9O

92

93

94

95

99

i00

i01

102

103

105

3 4

M6OF.I.
"t'/&
tk_.

1186

1187

1190

1191

1192

1193

1196

1197

1198

1199

1200

1205

1206

1207

1208

1211

1213

1216

1218

1219

1220

TYPE I

PLUG 7

S ¢,,

CONFIG.
0.045"R

T/C SCHEDULE

T 8 cl to

CHAN 41

43

5O

51

63

67

68

CHAN 7O

72

73

r
t
!

,e

•0155

•015

•0155

.015 68 81 41

69 82 42

70 83 43

71 84 44

•0145 72 85 45

•015 73 86 46

•0152 87 47

•0148 75 88 48

•0148 49

77 90 50 _:

78 16 51 _'

52

80 18 53 .._

19 54

82 20 55

•015

.0155

.0155

.015

.015

.015

0155

•015

.0153

•0155

.0152

21 56

84 22 57

58

59

60

88 26 61

89 27 62

90 28 63

29 64

92 30 65

93 31

94 32 67

33 68

34 69

97 35

98 36 71

37 72

i00 38 73.015

•0153

.0155

39 74

40 75
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(0o) /..... 4g, 0 4_440%%_%'4 4_ .o6
4(_0 4072 473 475 ..J2_"- '_"0496

52" _ 0 _ CI_ 503 0493

s,_ o Q_sloS"oso2 o4_
52_ 5170_ 0501

O 0 0_:)509

(30° )

mY 3 (6o°)

Sl60 OSO0

0 0 %S08 \

5150 • 0 0 0499

O O _507

5140 0 0

o 0 C_S06

O o0'

0505

,. i !_y l, (9o°)'! 4,
i

STA. _., J (_.POS/r_OH)
S_A. 3O.OO(A_ POSZ_)

t_ el

tlt
0, 0, O_
N eO ql"

mz ? (zSo°)
487 48|
O O

O 498

0491

049O

O489

P,AT6
(zso°)

+Y

0497

_A_5 (_0°)

8TA. 36.00 (Im_D.P0SITION)

STA. 5_.oo (,_ _msrrxmq)

90 CHRaMEL-CO_STARTA_ _ERMOCOUPLES

a. Insert X

Figure 2. Insert Thermocouples
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r--7 PI_
/

//

/
//

RATZ (0°) /
469 47'0 471 472 474 476 ,_ _,' l/j_ _ 485 486

o e o -e o ooo _eoee_ ,o o

$24 _ ._;'_OG)'0512 /'*_494

45250. . 519_._ %11 05Q3 ""'._493

52 o _ .sl*e -_51o °S°= -c_4r_
5230. 5170 _501

0509
5220 5160

521o o5os
s,so

_AT 2 (30°)
0 507

5140

OSO0

0 499

0498

mr 7 (zso°)
487 488
0 • 0

0491

O 490

0489

6 (15o°',

0 506
5130 0497

_I 3 i6o°) o5o5 m_ _ (u_o°)
o....................................._m_ _ig_e)-..............................................

s_A.z2.0o0 (_.eosT_s)
STA..30.000(AFTPOSITI0_)

L

s_. 36.oo(m,_.POSZ_os)
STA.5_.oo(A_,'_POSZTTOX)

_5 CS_-CG_STARTAIq T_ERMOC(XJPLES

b. Insert Xlll (With -7 Plug)
Figure 2. Insert Thermocouples (Continued)
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+x I
I

FLOW

-9 PLUG

_' z (o°) //'",..0.,0.,..o.o,4o .
...... e - e o o ,ooeoo_.- I o- O o o

473 475 _5280
527o._,o_ -_495

526 G \'J=' _ _.0/3" _494

5%. 51,o o5o, _9'
0510

5230 5170 0501 0491

0509

5220 5160 O 50Q " 0490

- 0508
S,1_ O459
"_ 5150 0499

RAY 2 (30 °) 0507 _ 6 -"(15o°J

5140 0498

05O6
513(3 0497

_" 3 (6o°) o5o5
n_ _. (9o°)

±
so. 12.ooo (r,=.P0sz_cm)
STA. 30.00 (AFT P(_ITI_)

_ 5 (12o°)

u__

STA. 36.000 (I_D.POSITION)

SPA. 5_..00 (AFT P(_ITICU)

56 _IR(MEL-C_BTANTAN _IER40C£EPLES

c. Insert Xlll (With -9 Plug)

Figure 2. Insert Thermocouples (Continued)
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CON. SET3

I00-103

7O6 7_O_P

70S, i [

7O4

703,
702q

701 t 1

\\\\ ,\
0-5" D X i" H

CON. SETS

200-203

If: o731 I

"'? )
724_

723_

722_.]

\\\ x\

1.0" D X i" H

CON. SET 110

721 0

7_o0

7190

71|(_

717{,._

71$_
714_

713(_)

712(D

711_
7101,1)

\V\ \V

0.5" D X 3" H

CON. SET 210

I

734_)
733_._

732_

_\\ \\ V

1.0" D X 2"H

772

771'

CON. SETS 300-303
770q

756_I I 761_

755_

7s4(_, 767_
755(,. ) 766(

7s2_ 76st
764(,7S!_P

\ X \ X \ \-'Y-\-W _" \

2.0" DX i" II

CC_. SET 220

749 l

748q

747

746

74S

790(

789(

÷z(_.)

74,¢ I 7"(
,,,d) (_,rP.)I
7.q) -,.x /

1.0" D X 5"H
787

CON, SET 310

774 776

,\ '\\ \ \ \\\

786

785

784

783

782

781

78O

779
I

\\ \

2.0" D X 2" H

CON. SET 320

\ \ \ \ \ \

2.0" D X 8" H

a. Right Circular Cylinders

Figure 3. Protuberance Thermocouples
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CO_. SET 6OO

791 792 )93

\1/

.125" H
COX. SET 620

101 802 803

_ \ \ \\

.50" H

CON. SET 630

I
8o6u2 I
aos_ I
.o,y I
\\ \\

1.00" K

CGN. SET 610

79 | 796 797

\ \
• 25" II

COW. S_ 6_o

821(_)

|2oCD

,,,0

818_D

• +Z

.,,_Tr_)

816_

,,4_
,,,_ , +x (_.)
\\.\ \=

2.00" w

CON. SET _00

8368,35 f

1111111

b,

Figure 3. Protuberance Thermocouples (Continued)

Forward Swept Cylinder and Two-Dimensional Rectangular
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1.75

2,20

2._0

2.6

2.8

]qOTE:

015" EDGE RADIUS

ACTUAL _F_R40COUFLE IDENTIFICATIC_ EQUALS ii00 + NR_R S_OWN,

X

.; _ .; 6 66666

118 119 120
O ..... O - - O

0.25--

0,50- -

0.75--_

112 113
,C

104 105 106 107 108 109 1110 I!1

*0 ..... 0 ...... ,0 ...... -0 .... -0 .... -G'--- - T .-_

!
97 98 99 I00 101 _!02 103
_0- 0 ..... 0 ..... 0 .... 0 ...................... @' ........

i

89 90 91 92 93 94 95 96
,0---0.. O - 0 - 0--0- 0 -'O .... '86 117 III

-- -e- ..... --_ .....

SO 81 82 83 84 85 I

o-o-ooo o--o'--'...... --

' t I i
! ;

_32!

,'-.... o' -o'_.... o'.... _---_i °°°
i '1_, 14'12 10

" o" _' --%o_ooo
! 2S 24 23:25. 21-- 0-0.--0-0 -0"

It ...._1_ 26
.... _ 36 35 34 33 32 31 30 29

--'Q-.-O-- 0-. O .-O--O - 0-0-,

43 042 41 40 39 3080 0 ,0"

$1 SO 49 48 47 46 45
........ --'---,-O ......... -G ...... -0 ..... -0- ..... 0 ..... ",-0

i

72 74 76
o _)0-_£_---

71 73 75 ,

6_1063_1___,' ,i--_0 6 ....

i

AX_ d ddd_ d

114 115 116 117 /
C C _ C -p

8 _

57 $6 SS $4 53 52
.¢ -'C C C 0 C

P---- { i

i 60 59 : SI
..... 0 ....... 0 ......... TO* ........

I

'--2.25

--2.50

--- 2.75

.I

0.20 [
.... o._ Y

.... 0.60

0.80

_.I.oo

__ 1.25

1.50

2.00

3" x 3" T_Ze (2x at=e)

Figure 4. Type I Tile Thermocouples
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= 0, -22.5

EDGE RADII = 0.015

COWSTA_ SET 800

1251

O

1252

0

1254
0

1248 12

@ 0
1249

0
1247 1250

0 0

0

0

0

T_PE I TILE:

T_PE II TILE:

T_PE III TILE:

£

\

0

0

1244
0

a. Edge Radii = 0.015", B = 0, -22.5 °

Figure 5. General Tile Arrangement
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- O, -22.5

EDGE RADII = 0.0_5

CCMSTANT SET 810, 830

1252
0

12S1
0

1248

0
1249

0

0

0

1254

0

1250
0

1255
@

0

0

1244

0

/
b. Edge Radii = 0.045", 8 = 0, -22.5 °

Figure 5. General Tile Arrangement (Continued)
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je= +22.5o

EDQ_ RADII = 0.015

C_WSTAWr SET 8OO

1252
0

1251
O 12540

1248 1255

0 O
1249

0

1(_)47 1250• 0

0.

0

0

FLOWe

0

0

Ce

Figure 5.
Edge Radii : 0.015", B : +22.5 °

General Tile Arrangement (Continued)
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= +_.5 °

EDGE RADII = o.o_5

C_TART SET 820, 830

01251

1247
O

1248
O

0

1249
O

FL0We

i 254
O

12S5
O

1250

O

O

£

d. Edge Radii = 0.045", B = +22.5 °

Figure 5. General Tile Arrangement (Continued)
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APPENDIX

TABULATED SOURCE DATA

(PHASE A)
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